
EXHIBIT 17 



PCX 



WORLD INTaUECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPUCATTON PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 
C12N 15/00 



Al 



Cll) International Publication Number: WO 96/40893 

(43) International Publication Date: 19 December 1996 (19.12,96) 



(21) International Application Number: PCr/US96/09122 

(22) International Filing Date: 6 June 1996 (06.06.96) 



(30) Priority Data: 
08/487,032 
08/630,405 



7 June 1995 (07^6.95) US 
1 Apxil 1996 (01.04.96) US 



(60) Parent Applications or Grants 
(63) Related by Continuation 

US 08/487,032 (OP) 

I^cd on 7 June 1995 (07.06,95) 

US 08/561,469 (CIP) 
Med on 17 November 1995 (17.1 155) 

US 08/630,405 (dP) 

Ffledon 1 April 1996 (01i>4.96) 

(71) Applic ant {f or all designated States except US): ASTRA 

AKTDSBOLAG [SE/SE]; S-lSl 85 SddeitSIje (SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SMTTH, Douglas 
[US/US]; 2 Mayflower Lane. Gloticestcr, MA 01930 
(US). BERGLINDH, O., Thomas [SE/SEJ; Ripv§gcn 5, 



S-756 53 Uppsala (SE). MELLGARD, BjSm, L. [SE/SE]; 
Rcuteisgatan 4^ S-413 20 Gateborg (SE). 

(74) Agents: MANDRACSOURAS, Amy, E. ct al^ Lahive & 
Cockfield, 60 Stale Street, Boston, MA 02109 (US). 



(81) Designated States: AL, AM, AT, AU, A2, BB, BG, BR, BY, 
CA, CH, CN, CZ, DE, DK. EE, ES, FX, GB, GE, HU, IL, 
IS, JP, KE. KG, KP, KR, KZ, LK, IJR, LS. LT, LU. LV, 
MD, MG, MK, MN, MW, MX. NO, NZ, PL. PT, RO, RU, 
SD, SE. SG, SI, SK, TJ, IM, TR, TT. UA. UG, US, UZ. 
VN, ARIPO patent (KE, LS, MW, SD. S2. UG), Eurasian 
patent (AM, AZ, BY, KG, K2, MD, RU, TJ, TM), European 
patent (AT. BE, CH. DE, DK, ES, FI, FR. GB, GR. IE, FT, 
LU, MC, NL, PT. SE), OAPI patent (BP. BJ, CF, CG, CI, 
CM, GA, GN, ML, MR, NE, SN, TD. TG). 



Published 

With international search report. 



(54) Title: NUCLEIC ACID AND AMINO ACID SEQUENCES RELATING TO HEUCOBACIER PYLORI FOR DL^^GNOSTICS 
AND THERAPEUTICS 

(57) Abstract 

Recombinant or substantially pure preparations of H. pylori polypeptides are described. The nucleic acids encoding the polypeptides 
also are described. Ihe H. pylori polypeptides are useful for diagnostics and vaccine compositions. 



I 



FOR TEE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on liie front pages of pamphlets publishing international 
applications under the PCX. 



AM 


Aimenia 


GB 


AT 


Anstria 


GE 


AU 


Australia 


GN 


BB 


Baibsdos 


GR 


BE 


Bdghun 


HU 


BF 


BuxUnaFaso 


IE 


BG 


Bulgaria 


rr 


BJT 


Benin 


JP 


BR 


BnzD 


KB 


BY 


Belanis 


KG 


CA 


Canada 


KP 


CF 


Centzal African Rq;)abl!c 


CG 


Congo 


KR 


CH 


Switzerland 


KZ 


a 


C6ced'^oiIe 


U 


CM 


Caineioon 


LK 


CN 


China 


LR 


CS 


. Czechoslovakia 


LT 


CZ 


Czech Republic 


tv 


D£ 


Germany 


LV 


DK 


Denmaric 


MC 


EE 


. Estonia 


MD 


£S 


Spain 


MG 


FI 


Finland 


ML 


FR 


France 


MN 


OA 


' Gabon 


MR 



United Kingdom 

Oeoigia 

Guinea 

Greece 

Hungary 

Ireland 

Italy - 

Japan 

Kenya 

Kyigystan 

Democratic People's Rqniblic 
of Korea 

Republic of Korea 

Kazakhstan 

Uecbtensteb 

Sri Lanka 

Liberia 

Lithuania 

Luxembouig 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

Mali 

Mongolia , 
Mauritania 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


•NZ 


New Zealand 


PL 


Poland 


FT 


Poftugal 


RO 


Romania 


RU 


Rnssiatt Federation 


SD 


Sudan 


SE 


Sweden, 


SG 


Singapore 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swadland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


tJG 


Uganda 


VS 


United States of America 


vz 


Uzbekistan 


VN 


Viet Nam 



wo 96/40893 PCr/US9fi/09122 

-1. . 

NUCLEIC ACID AP«) AMINO ACID SEQUENCES RELATING TO 

Background of the Invention 

5 Helicobacter pylori is a gram-negative. S-shaped, microaerophilic bacterimn that 

was discovered and cultured from a human gastric biopsy specimen. (Warren, J.R. and B, 
MarshaU, (1983) Lancet 1: 1273-1275; and Marshall et al., (1984) Microbios Lett. 25: 83- 
88); K pylori has been strongly linked to chronic gastritis and duodenal ulcer disease, 
(Rathbone et al., (1986) Gut 21: 635-641). Moreover, evidence is accumulating for an 

10 etiologic role of H /Ty/orz in nonulcer dyspepsia, gastric idcer dise^^ 

adenocarcinoma. (Blaser M. J., (1993) Trends Microbiol. 1: 255-260). Transmission of the 
bacteria occurs via the oral route, and the risk of infection increases with ^e. (Taylor, 
D.N. and M. J. Blaser, (1991) Epidemiol Rev 13: 42-50). K pylori colonizes the human 
gastric mucosa, establishing an infection that usually persists for decades. Infection by K 

15 pylori is prevalent worldwide. Developed countries have infection rates over 50% of the 
adult population, while developing countries have infection rates reaching 90% of the 
adults over the age of 20. (Hopkms R. J. and J. G, Morris (1994) Am i Med 97: 265-277). 

The bacterial factors necessary for colonization of the gastric enviromnent, and for 
virulence of this pathogen, are poorly understood. Examples of the putative virulence 

20 factors include the following: urease, an enzyme that may play a role in neutralizing gastric 
acid pH (Eaton et al., (1991) Infect. Immunol 59: 2470-2475; Fenero, R.L. and A. Lee 
(1991) Microb. Ecol Hlth Dis. 4: 121-134; Labigne et al., (1991) J. Bacteriol 173: 1920-" 
1931); the bacterial flagellar proteins responsible for motility across the mucous layer. 
(Hazell et al., (1986) J. Inf. Dis. 153: 658-663; Leymg et al., (1992) Afo/. Microbiol 6: 

25 2863-2874; and Haas et al., (1993) Mol Microbiol 8: 753-760); Vac A, a bacterial toxin 
that induces the formation of intracellular vacuoles in epithelial cells (Schmitt, W. and R. 
Haas, (1994) Molecular Microbiol 12(2) : 307-319); and several gastric tissue-specific 
adhesins. (Boren et al., (1993) Science 262: 1 892-1895; Evans et al., (1993) J. Bacteriol 
175 : 674-683; and Falk et al., (1993) Proc. Natl AcadScl USA 90: 2035-203). 

30 Numerous therapeutic agents are currently available that eradicate H. pylori 

infections in vitro. (Huesca et. al., (1993) Zbl Bakt. 280: 244-252; Hopkins, R. J. and J. G. 
Morris, supra). However, many of these treatments are suboptimally effective in vivo 
because of bacterial resistance, altered drug distribution, patient non-compliance or poor 
drug availabilty. (Hopkins, R. J. and J. G. Morris, supra). Treatment with iantibiotics 

35 combined with bismuth are part of the standard regime used to treat H. pylori infection. 
(Malfertheiner, P. and J. E. Dommguez-Munoz (1993) Clinical Therapeutics \ 5 Supp. B: 
37-48). Recently, combinations of a proton pump inhibitors and a single antibiotic have 
been shown to ameliorate duodenal ulcer disease, (Malfertheiner, P. and J. E. Dominguez- 
Munoz supra). However, methods employing antibiotic agents can have the problem of the 
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emergence ofbacterial strains which are resistant to these agen^^ (Hopkins, R. J. and J. G. 
Morris, supra). These linutations demonstrate that new more effective methods are needed 
to combat H. pylori infections in vivo. In particular, the design of new vaccines that may 
prevent infection by this bacterium is highly desirable. 

5 ' 

Summary of the Invention . 

This invention relates to novel genes, e.g., genes encoding polypeptides such as 
bacterial surface proteins, jBrom the organism Helicobacter pylori {H. pylori)^ and other 
related genes, their products, and uses thereof. The nucleic acids and peptides of the 

1 0 present mvention have utility for diagnostic and therapeutics for K pylori and other 

Helicobacter species. They can also be used to detect the presence ofK pylori and other 
Helicobacter species in a sample; and for use in screening compounds for the ability to 
interfere with the K pylori life cycle or to inhibit H. pylori mfection. More specifically, 
this invention features compositions of nucleic acids correq)onding to entire coding 

1 5 sequences of H pylori protems, including surface or secreted protems or parts thereof, 
nucleic acids capable of bindmg mRNA from H pylori proteins to block protem 
translation, and methoiis for producing H pylori proteins or parts thereof using peptide 
synthesis and recombinant DNA techniques. This invention also features antibodies and 
nucleic acids useful as probes to detect K pylori infection. In addition, vaccine 

20 compositions and methods for the protection or treatment of infection by H pylori are 
within the scope of this invention. 

Detailed Description of the Drawings 

Figure 1 is a bar graph that depicts the antibody titer in serum of mice following 
25 inMHunization with specific i/. /ry/ori antigeiis. 

Figure 2 is a bar graph that depicts the antibody titer in mucous of mice following 
unmunization with specific K pylori antigens. 

30 Figure 3 is a bar graph that depicts therapeutic immunization of K pylori infected 

mice with specific antigens dissolved in HEPES buffer. 

Figure 4 is a bar graph that depicts therapeutic immunization of K pylori infected 
mice with specific antigens dissolved in buffer containing DOC. 

35 

Detailed Description of the Invention 

In one aspect, the invention features a recombinant or substantially pure preparation 
of K pylori polypeptide of SEQ ID NO: 384. The invention also includes substantially 
pure nucleic acid encoding an K pylori polypeptide of SEQ ID NO: 384, such nucleic acid 
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is contained in SEQ ID NO: 1 . The if. pylori polypeptide sequences of the invention 
described herein are contained in the Sequence Listing, and the nucleic acids encoding H. 
pylori polypeptides of the invention are contained in the Sequaice Listing. 

In another aspect, the invention features a recombmant or substantially pure 
5 preparation of an if. /y/bri polypeptide selected from the group consisting of 

polypeptides of SEQ ID NO: 384 through SEQ ID NO: 389, SEQ ID NO: 391 through SEQ 
ID NO: 400, SEQ ID NO: 402 through SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 
41 1 through SEQ ID NO: 412, SEQ ID NO: 414 through SEQ ID NO: 430, SEQ ID NO: 
432 through SEQ ID NO: 434, SEQ ID NO: 436 through SEQ ID NO: 441, and SEQ ID 
10 NO: 443. The invention also includes substantially pure nucleic acid encoding an ^. pylori 
polypeptide selected from the group consistmg of iif. pylori polypeptides SEQ ID NO: 384 

through SEQ ID NO: 389, SEQ ID NO: 391 through SEQ ID NO: 400, SEQ ID NO: 402 
through SEQ ID NO: 406, SEQ ED NO: 408, SEQ ID NO: 41 1 through SEQ ID NO: 412, 
SEQ ID NO: 414 through SEQ ID NO: 430, SEQ ID NO: 432 through SEQ ID NO: 434, 

1 5 SEQ ID NO: 436 through SEQ ID NO: 441, and SEQ ID NO: 443, such nucleic acids are 
contained in SEQ ID NO: 1 through SEQ ID NO: 50. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an H. pylori polypeptide selected from the group consisting of H pylori 
polypeptides of SEQ ID NO: 444, SEQ ID NO: 446 through SEQ ID NO: 448, SEQ ED 

20 NO: 450 through SEQ ID NO: 462, SEQ ID NO: 465 through SEQ ID NO: 466, SEQ ID 
NO: 468 through SEQ ID NO: 469, SEQ ID NO: 471 through SEQ ID NO: 473, SEQ ID 
NO: 475, SEQ ID NO: 478 through SEQ ID NO: 479, SEQ ID NO: 481 through SEQ ID 
NO: 484, SEQ ID NO: 486, SEQ ID NO: 488 through SEQ ID NO: 501, and SEQ ID NO: 
503 through SEQ ED NO: 506. The invention also includes substantially pure nucleic acid 

25 encoding an H. pylori polypeptide selected from the group consisting ofH. pylori 

polypeptides of SEQ ID NO: 444, SEQ ID NO: 446 through SEQ ID NO: 448, SEQ ID 
NO: 450 through SEQ ID NO: 462, SEQ ID NO: 465 through SEQ ID NO: 466, SEQ ID 
NO: 468 through SEQ ID NO: 469, SEQ ID NO: 471 through SEQ ID NO: 473, SEQ ID 
NO: 475, SEQ ID NO: 478 through SEQ ID NO: 479, SEQ ID NO: 481 through SEQ ID 

30 NO: 484, SEQ ID NO: 486, SEQ ID NO: 488 through SEQ ID NO: 501, and SEQ ID NO: 
503 through SEQ ID NO: 506, such nucleic acids are contained in SEQ ID NO: 5 1 through 
SEQ ID NO: 100. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of ah H. pylori polypeptide selected from the group consisting ofK pylori 
35 polypeptides of SEQ ID NO: 509 through SEQ ID NO: 5 1 0, SEQ ID NO: 5 1 2 through SEQ 
ID NO: 514, SEQ ID NO: 516, SEQ ID NO: 518 through SEQ ID NO: 520, SEQ ID NO: 
522 through SEQ ID NO: 525, SEQ ID NO: 527 through SEQ ID NO: 533, SEQ ID NO: 
535 through SEQ ID NO: 537, SEQ ID NO: 539 through SEQ ID NO: 540, SEQ ID NO: 
542 through SEQ ID NO: 544, SEQ ID NO: 546 through SEQ ID NO: 548, SEQ ID NO: 
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550, SEQ ID NO: 553 through SEQ BONO: 556. SEQ ID NO: 558, SEQ ID NO: 560, SEQ 
ID NO: 562 through SEQ ID NO: 568, SEQ ID NO: 570, and SEQ ID NO: 572 throu^ 
SEQ ID NO: 575. The invention also includes substantially pure nucleic acid encodmg an 
H. pylori polypeptide selected from the group consisting ofH. pylori polypeptides of SEQ 
5 ID NO: 509 through SEQ ID NO: 510, SEQ ID NO: 512 through SEQ ID NO: 5i4. SEQ 
ID NO: 516, SEQ ID NO: 5 18 through SEQ ID NO: 520, SEQ ID NO: 522 through SEQ 
ID NO: 525, SEQ ED NO: 527 through SEQ ID NO: 533, SEQ ID NO: 535 through SEQ 
ID NO: 537, SEQ ID hlO: 539 through SEQ ID NO: 540. SEQ ID NO: 542 through SEQ 
ID NO: 544, SEQID NO: 546 through SEQ ID NO: 548, SEQ ID NO: 550, SEQ ID NO: 
553 through SEQ ID NO: 556, SEQ ID NO: 558, SEQ ID NO: 560, SEQ ID NO: 562 
through SEQ ID NO: 568, SEQ ID NO: 570, and SEQ ID NO: 572 through SEQ ID NO: 
575, such nucleic acids are contained in SEQ ID NO: 101 through SEQ ID NO: 150. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an H. pylori polypeptide selected from the group consisting of H pylori 
polypeptides of SEQ ID NO: 576 through SEQ ID NO: 579, SEQ ID NO: 58 1 through SEQ 
ID NO: 583, SEQ ID NO: 585 through SEQ ID NO: 593, SEQ ID NO: 596 through SEQ 
ID NO: 614, SEQ ID NO: 617 through SEQ ID NO: 623, SEQ ID NO: 625, SEQ ID NO: 
627, SEQ ID NO: 629 through SEQ ID NO: 63 1 . SEQ ID NO: 633, and SEQ ID NO: 635 
through SEQ ID NO: 636. The invention also includes substantially pure nucleic acid 
encoding an H. pylori polypeptide selected from the group consisting ofH. pylori 
polypeptides of SEQ ED NO: 576 through SEQ ID NO: 579, SEQ ID NO: 581 through SEQ 
ID NO: 583. SEQ ID NO: 585 through SEQ ID NO: 593, SEQ ID NO: 596 through SEQ 
ID NO: 614, SEQ ID NO: 617 through SEQ ID NO: 623, SEQ ID NO: 625, SEQ ID NO: 
627, SEQ ID NO: 629 through SEQ ID NO: 63 1 , SEQ ID NO: 633, and SEQ ID NO: 635 
through SEQ ID NO: 636, such nucleic acids are contained in SEQ ID NO: 1 5 1 through 
SEQ ID NO: 200. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an H. pylori polypeptide selected from the group consisting of « pylori 
polypeptides of SEQ ID NO: 638 through SEQ ID NO: 640, SEQ ID NO: 642 through SEQ 
ID NO: 643, SEQ ID NO: 647, SEQ ID NO: 649 through SEQ ID NO: 651, SEQ ID NO: 
653 through SEQ ID NO: 661, SEQ ID NO: 663 through SEQ ID NO: 670, SEQ ID NO: 
673 through SEQ ID NO: 674, SEQ ID NO: 676, SEQ ID NO: 678 through SEQ ID NO: 
683, SEQ ID NO: 687 through SEQ ID NO: 692, and SEQ ID NO: 694 through SEQ ID 
NO: 702. The invention also includes substantially pure nucleic acid encoding an H. pylori 
polypeptide selected from the group consisting ofH pylori polypeptides of SEQ ID NO: 
638 through SEQ ID NO: 640, SEQ ID NO: 642 through SEQ ID NO: 643, SEQ ID NO: 
647, SEQ ID NO: 649 through SEQ ID NO: 651. SEQ ID NO: 653 through SEQ ID NO: 
661, SEQ ID NO: 663 through SEQ ID NO: 670. SEQ ID NO: 673 through SEQ ID NO: 
674, SEQ ID NO: 676. SEQ ID NO: 678 through SEQ ID NO: 683, SEQ ID NO: 687 
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through SEQ ID NO: 692, and SEQ ID NO: 694 through SEQ ID NO: 702, such nucleic 
acids are contained in SEQ ID NO: 201 through SEQ ID NO: 250. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an /f. /y/ori polypeptide selected from the group consistmg of H ;rv/on 
5 polypeptides of SEQ ID NO: 705 through SEQ ID NO: 708, SEQ ID NO: 712 through SEQ 
ID NO: 714. SEQ ID NO: 716 through SEQ ID NO: 722, SEQ ID NO: 725 through SEQ 
ED NO: 730, SEQ ID NO: 732 through SEQ ID NO: 733, SEQ ID NO: 735 through SEQ 
ID NO: 744, SEQ ID NO: 746 through SEQ ID NO: 752, SEQ ID NO: 755 through SEQ 

ID NO: 757, SEQ ID NO: 759, SEQ ID NO: 761 through SEQ ID NO: 763. and SEQ ID 

10 NO: 767 through SEQ ID NO: 770. The invention also includes substantially pure nucleic 
add encoding an H. pylori polypeptide selected from the group consisting of H pylori 
polypeptides of SEQ ID NO: 705 through SEQ ID NO: 708, SEQ ID NO: 712 through SEQ 
ID NO: 714, SEQ ID NO: 716 through SEQ ID NO: 722, SEQ ID NO: 725 through SEQ 
ID NO: 730. SEQ ID NO: 732 through SEQ ID NO: 733, SEQ ID NO: 735 throu^ SEQ 

15 ID NO: 744, SEQ ID NO: 746 through SEQ ID NO: 752, SEQ ID NO: 755 through SEQ 
ED NO: 757, SEQ ID NO: 759, SEQ ID NO: 761 through SEQ ID NO: 763, and SEQ ID 
NO: 767 through SEQ ID NO: 770, such nucleic acids are contained in SEQ ID NO: 25 1 
through SEQ ID NO: 300. 

In another aspect, the invention features a recombinant or substaintially pure 

20 preparation of an H. pylori polypeptide selected from the group consisting ofH. pylori 
polypeptides of SEQ ID NO: 771 through SEQ ID NO: 773, SEQ ID NO: 775, SEQ ID 
NO: 777, SEQ ID NO: 779 through SEQ ID NO: 784, SEQ ID NO: 786 through SEQ ID 
NO: 787, SEQ ID NO: 789 through SEQ ID NO: 792, SEQ ID NO: 794, SEQ ID NO: 796, 
SEQ ID NO: 798 through SEQ ED NO: 805, SEQ ID NO: 807 through SEQ ID NO: 811, 

25 SEQ ED NO: 813 through SEQ ID NO: 819, SEQ ID NO: 821 through SEQ ID NO: 822, 
SEQ ID NO: 824 through SEQ ED NO: 826, SEQ ED NO: 828 through SEQ ID NO: 832, 
and SEQ ID NO: 835. The invention also includes substantially pure nucleic acid encoding 
an H. pylori polypeptide selected from the group consisting of H pylori polypeptides of 
SEQ ID NO: 771 through SEQ ID NO: 773, SEQ ID NO: 775. SEQ ID NO: 777. SEQ ED 

30 NO: 779 through SEQ ID NO: 784, SEQ ID NO: 786 through SEQ ED NO: 787, SEQ ID 
NO: 789 through SEQ ID NO: 792, SEQ ID NO: 794. SEQ ID NO: 796, SEQ ID NO: 798 
through SEQ ID NO: 805, SEQ ID NO: 807 through SEQ ID NO: 8 1 1, SEQ ID NO: 813 
through SEQ ID NO: 819, SEQ ID NO: 821 through SEQ ID NO: 822, SEQ ED NO: 824 
through SEQ ID NO: 826, SEQ ID NO: 828 through SEQ ID NO: 832, and SEQ ID NO: 

35 835, such nucleic acids are contained m SEQ ID NO: 301 through SEQ ID NO: 350. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of znH. pylori polypeptide selected from the group consisting of H pylori 
polypeptides of SEQ ID NO: 836 through SEQ ID NO: 841, SEQ ID NO: 843 through SEQ 
ID NO: 851, SEQ ID NO: 853, SEQ ID NO: 855 through SEQ ID NO: 857, SEQ ID NO: 
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859 throuii SEQ ID NO: 862, SEQ ID NO; 866, SEQ ID NO: 868 through SEQ ID NO: 
871, SEQ ID NO: 873 through SEQ ID NO: 876, and SEQ ID NO: 879. The invention also 
includes substantially pure nucleic add encoding an H. pylori polypeptide selected from the 
group consisting of H, pylori polypeptides of SEQ ID NO: 836 through SEQ ID NO: 841 , 

5 SEQIDNO:843throughSEQIDNO:851,SEQIDNO:853.SEQIDNO:855through' 
SEQ ID NO: 857, SEQ ID NO: 859 through SEQ ID NO: 862, SEQ ID NO: 866, SEQ ID 
NO: 868 through SEQ ID NO: 871, SEQ ID NO: 873 through SEQ ID NO: 876, and SEQ 

ID NO: 879, such nucleic acids are contained in SEQ ID NO: 351 through SEQ ID NO: 
383. 

10 In another aspect, the invention features a recombinant or substantially pure 

preparation of an H. pylori polypeptide selected from the group consisting ofH. pylori 
polypeptides of SEQ ID NO: 385, SEQ ID NO: 390, SEQ ID NO: 401, SEQ ID NO: 407, 
SEQ ID NO: 409 through SEQ ID NO: 410, SEQ ID NO: 413, SEQ ID NO: 431, SEQ ID 
NO: 435, SEQ ID NO: 442, SEQ ID NO: 445, SEQ ID NO: 449, SEQ ID NO: 463 through 

15 SEQ ID NO: 464, SEQ ID NO: 467, SEQ ID NO: 470, SEQ ID NO: 474, SEQ ID NO: 476 
through SEQ ID NO: 477, SEQ ID NO: 480, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID 
NO: 502, SEQ ID NO: 507 through SEQ ID NO: 508, SEQ ID NO: 511, SEQ ID NO: 515, 
SEQ ID NO: 517, SEQ ID NO: 521, SEQ ID NO: 526, SEQ ID NO: 534, SEQ ID NO: 
538, SEQ ID NO: 541, SEQ ID NO: 545, SEQ ID NO: 549, SEQ ID NO: 551 through SEQ 

20 ID NO: 552, SEQ ID NO: 557, SEQ ID NO: 559, SEQ ID NO: 561, SEQ ID NO: 569. 
SEQ ID NO: 571, SEQ ID NO: 580, SEQ ID NO: 584, SEQ ID NO: 594 through SEQ ID 
NO: 595, SEQ ID NO: 615 through SEQ ID NO: 616, SEQ ID NO: 624, and SEQ ID NO: 
626. The invention also includes substantially pure nucleic acid encodmg an H. pylori 
polypeptide selected from the group consisting ofH. pylori polypeptides of SEQ ID NO: 

25 385, SEQ ID NO: 390, SEQ ID NO: 401 , SEQ ID NO: 407, SEQ ID NO: 409 through SEQ 
ID NO: 410, SEQ ID NO: 413, SEQ ID NO: 431, SEQ ID NO: 435, SEQ ID NO: 442, 
SEQ ID NO: 445, SEQ ID NO: 449, SEQ ID NO: 463 through SEQ ID NO: 464, SEQ ID 
NO: 467, SEQ ID NO: 470, SEQ ID NO: 474, SEQ ID NO: 476 through SEQ ID NO: 477, 
SEQ ID NO: 480, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 502, SEQ ID NO: 507 

30 through SEQ ID NO: 508, SEQ ID NO: 51 U SEQ ID NO: 515, SEQ ID NO: 517, SEQ ID 
NO: 521, SEQ ID NO: 526, SEQ ID NO: 534, SEQ ID NO: 538, SEQ ID NO: 541, SEQ 
ID NO: 545, SEQ ID NO: 549, SEQ ID NO: 551 through SEQ ID NO: 552, SEQ ID NO: 
557, SEQ ID NO: 559, SEQ E) NO: 561, SEQ ID NO: 569, SEQ ID NO: 571, SEQ ID 
NO: 580, SEQ ID NO: 584, SEQ ID NO: 594 through SEQ ID NO: 595, SEQ ID NO: 615 

35 through SEQ ID NO: 616, SEQ ID NO: 624, and SEQ ID NO: 626, such nucleic acids are 
contained in SEQ ID NO: 881 through SEQ ID NO: 930. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an H. pylori polypeptide selected from the group consisting ofK pylori 
polypeptides of SEQ ID NO: 628, SEQ ID NO: 632, SEQ ID NO: 634, SEQ ID NO: 637, 
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SEQ ID NO: 641, SEQ ID NO: 644 through SEQ ro NO: 646, SEQ ID NO: 648, SEQ ID 
NO: 652, SEQ ID NO: 662, SEQ ID NO: 671 through SEQ ID NO: 672, SEQ ID NO: 675, 
SEQ ID NO: 677, SEQ ID NO: 684 through SEQ ID NO: 686, SEQ ID NO: 693, SEQ ID 
NO: 703 through SEQ ID NO: 704, SEQ ID NO: 709 through SEQ ID NO: 71 1, SEQ ID 

5 NO: 715, SEQ ID NO: 723 through SEQ ID NO: 724, SEQ ID NO: 731, SEQ ID NO: 734, 
SEQ ID NO: 745, SEQ ID NO: 753 through SEQ ID NO: 754. SEQ ID NO: 758, SEQ ID 
NO: 760, SEQ ID NO: 764 through SEQ ID NO: 766, SEQ ID NO: 774, SEQ ID NO: 776, 
SEQ ID NO: 778, SEQ ID NO: 785, SEQ ID NO: 788, SEQ ID NO: 793, SEQ ID NO: 
795, SEQ ID NO: 797, SEQ ID NO: 806, SEQ ID NO: 812, SEQ ID NO: 820, SEQ ID 

1 0 NO: 823, and SEQ ID NO: 827. The invention also includes substantially pure nucleic acid 
encoding an H. pylori polypeptide selected from the group consisting ofH. pylori 
polypeptides of SEQ ID NO: 628, SEQ ID NO: 632, SEQ ID NO: ^34, SEQ ID NO: 637, 
SEQ ID NO: 641, SEQ ID NO: 644 through SEQ ID NO: 646, SEQ ID NO: 648, SEQ ID 
NO: 652, SEQ ID NO: 662, SEQ ID NO: 671 through SEQ ID NO: 672, SEQ ID NO: 675, 

15 SEQ ID NO: 677, SEQ ID NO: 684 through SEQ ID NO: 686, SEQ ID NO: 693, SEQ ID 
NO: 703 through SEQ ID NO: 704, SEQ ID NO: 709 through SEQ ID NO: 71 1. SEQ ID 
NO: 715, SEQ ID NO: 723 through SEQ ID NO: 724, SEQ ID NO: 731, SEQ ID NO: 734, 
SEQ ID NO: 745, SEQ ID NO: 753 through SEQ ID NO: 754, SEQ ID NO: 758, SEQ ID 
NO: 760. SEQ ID NO: 764 through SEQ ID NO: 766, SEQ ID NO: 774, SEQ ID NO: 776, 

20 SEQ ID NO: 778. SEQ ID NO: 785, SEQ ID NO: 788, SEQ ID NO: 793, SEQ ID NO: 
795. SEQ ID NO: 797, SEQ ID NO: 806, SEQ ID NO: 812, SEQ ID NO: 820, SEQ ID 
NO: 823, and SEQ ID NO: 827, such nucleic acids are cpntamed in SEQ ID NO: 931 
through SEQ ID NO: 980. 

In another aspect, ihe invention features a recombinant or substantially pure 

25 preparation of an H. pylori polypeptide selected from the ffowp consisting of H. pylori 
polypeptides of SEQ ID NO: 833 through SEQ ID NO: 834, SEQ ID NO: 842, SEQ ID 
NO: 852, SEQ ID NO: 854, SEQ ID NO: 858, SEQ ID NO: 863. SEQ ID NO: 864 through 
SEQ ID NO: 865, SEQ ID NO: 867. SEQ ID NO: 872, SEQ ID NO: 877 through SEQ ID 
NO: 878, and SEQ ID NO: 880. The invention also includes substantially pure nucleic acid 

30 encoding an H. pylori polypeptide selected from the group consisting of H j^lori 

polypeptides of SEQ ID NO: 833 through SEQ ID NO: 834, SEQ ID NO: 842, SEQ ID 
NO: 852. SEQ ID NO: 854. SEQ ID NO: 858, SEQ ID NO: 863, SEQ ID NO: 864 through 
SEQ ID NO: 865, SEQ ID NO: 867. SEQ ID NO: 872. SEQ ID NO: 877 through SEQ ID 
NO: 878, and SEQ ID NO: 880, such nucleic acids are contained in SEQ ID NO: 981 

35 through SEQ ID NO: 994. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an H. pylori polypeptide selected from the group consisting of H. pylori 
polypeptides of SEQ ID NO: 1446 through SEQ ID NO: 1461, SEQ ID NO: 1463, and 
SEQ ID NO: 1465 through SEQ ID NO: 1495. The invention also includes substantially 
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pure nucleic acid encoding an K pylori polypeptide selected from the group consisting of 
H pyori polypeptides SEQ ID NO: 1446 through SEQ ID NO: .1461, SEQ ID NO: 1463, 
and SEQ ID NO: 1465 through SEQ ID NO: 1495, such nucleic acids are contained in SEQ 
ID NO: 995 through SEQ ID NO: SEQ ID NO: 1010, SEQ ID NO: 1012, and SEQ ID NO: 
5 1014 through SEQ ID NO: 1044. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an H. pylori polypeptide selected from the group consisting of H pylori 
polypeptides of SEQ ID NO: 1 497 through SEQ ID NO: 15 1 5, and SEQ ID NO: 15 17 
through SEQ ID NO: 1545. Hie invention also includes substaritially pure nucleic acid 

10 encodmg an jy. /?;;/orf polypeptide selected from the groiq) consisting of//. /g//or^ 

polypeptides SEQ ID NO: 1497 through SEQ ID NO: 1515, and SEQ ID NO: 1517 through ■ 
SEQ ID NO : 1 545, such nucleic acids are contained in SEQ ID NO: 1 046 through SEQ ID 
NO: 1064, and SEQ ID NO: 1066 through SEQ ID NO: 1094. 

In another aspect, the invention features a recombinant or substantially pure 

15 preparation ofan H/y/oW polypeptide selected from the groiq) consisting of /f./5v/on 

polypeptides of SEQ ID NO: 1546 through SEQ ID NO: 1595. The invention also includes 
substantially pure nucl6ic acid encoding aniif. pylori polypeptide selected from the group 
consisting of H. pylori polypeptides SEQ ID NO: 1546 tiirough SEQ ID NO: 1595, such 
nucleic acids are contained in SEQ ID NO: 1095 tiirough SEQ ID NO: 1 144. 

20 In another aspect, the invention features a recombinant or substantially pure 

preparation of an K pylori polypeptide selected from the groiq) consisting ofH. pylori 
polypeptides of SEQ ID NO: 1596 tiirough SEQ ID NO: 1617. SEQ ID NO: 1620 tiirough 
SEQ ID NO: 1 645. The invention also includes substantially pure nucleic acid encoding an 
/£ ;7y/or/ polypeptide selected from the group coiisisting of H /7y/oW polypeptide 

25 NO: 1596 tiirough SEQ ID NO: 1617, SEQ ED NO: 1620 through SEQ ID NO: 1645, such 
nucleic acids are contained in SEQ ID NO: 1 145 tiurough SEQ ID NO: 1 166, and SEQ ID 
NO: 1 169 tiirough SEQ ID NO: 1194. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an H. pylori polypeptide selected from the group consistmg ofH. pylori 

30 polypeptides of SEQ ID NO: 1646 tiirough SEQ ID NO: 1681, and SEQ ID NO: 1683 
through SEQ ID NO: 1 695. The invention also includes substantially pure nucleic acid 
encoding an H. pylori polypeptide selected from tiie group consisting ofH pylori 
polypeptides SEQ ID NO: 1646 tiurough SEQ ID NO: 1681, and SEQ ID NO: 1 683 tiirough 
SEQ ID NO: 1695, such nucleic acids are contained in SEQ ID NO: 1 195 tiirough SEQ ID 

35 NO: 1230, and SEQ ID NO: 1232 tiirough SEQ ID NO: 1244. 

In another aspect, the invention features a recombmant or substantially pure 
preparation of an H. pylori polypeptide selected from the group consisting ofH. pylori 
polypeptides of SEQ ID NO: 1696 tiirough SEQ ID NO: 1745. The invention also includes 
substantially pure nucleic acid encodmg an H. pylori polypeptide selected from the group 
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consisting of H pylori polypeptides SEQ ID NO: 1 696 through SEQ ID NO: 1745, such 
nucleic acids are contained in SEQ ID NO: 1245 through SEQ ID NO: 1294. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an H /yy/or/ polypeptide selected from the group consisting of /f. ;y/o^^^ 
5 polypeptides of SEQ ID NO: 1746 through SEQ ID NO: 1783, and SEQ ID NO: 1786 
through SEQ ID NO: 1795. The invention also includes substantially pure nucleic acid 
encoding an if. /rv/or/ polypeptide selected from the group consisting of H 
polypeptides SEQ ID NO: 1746 throu^ SEQ ID NO: 1783, and SEQ ID NO: 1786 through 
SEQ ID NO: 1795, such nucleic acids are contained in SEQ ID NO: 1295 through SEQ ID 

10 NO: 1332, and SEQ ID NO: 1335 through SEQ ID NO: 1344. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an K pylori polypeptide selected from the group consisting ofH. pylori 
polypeptides ofSEQ ID NO: 1796 through SEQ ID NO: 1817, SEQ ID NO: 1819,SEQID 
NO: 1821, SEQ ID NO: 1823 through SEQ ID NO: 1836, and SEQ ID NO: 1838 through 

1 5 SEQ ID NO: 1 845. The invention also includes substantially pure nucleic acid encoding an 
H. pylori polypeptide selected from the group consisting ofH. pylori polypeptides SEQ ID 
NO: 1796 through SEQ ID NO: 1817, SEQ ID NO: 1819, SEQ ID NO: 1821, SEQ ID NO: 
1823 through SEQ ID NO: 1 836, and SEQ ID NO: 1838 through SEQ ID NO: 1 845, such 
nucleic acids are contained in SEQ ID NO: 1345 through SEQ ID NO: 1366, SEQ ID NO: 

20 1368, SEQ ID NO: 1370, SEQ ID NO: 1372 through SEQ ID NO: 1385, and SEQ ID NO: 
1387 through SEQ ID NO: 1394. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an H. pylori polypeptide selected from the group consisting ofH pylori 
polypeptides of SEQ ID NO: 1846 through SEQ ID NO: 1896. The invention also includes 

25 substantially pure nucleic acid encoding an K pylori polypeptide selected from tiie group 
consisting ofR pylori polypeptides SEQ ID NO: 1 846 tiirough SEQ ID NO: 1 896, such 
nucleic adds are contained in SEQ ID NO: 1 395 through SEQ ID NO: 1445. 

In another aspect, the invention features a recombinant or substantially pure 
preparation of an H pylori polypeptide selected from the group consisting ofH pylori 

30 polypeptides of the invention as set forth in die Sequence Listing. The invention also 

includes substantially pure nucleic acid encodmg an H. pylori polypeptide selected from the 
group consisting ofH pylori polypeptides of the invention as set forth in the Sequence 
Listing. It should be understood that this invention encompasses each of the H pylori 
polypeptides and nucleic acids encoding such polypeptides as identified in the Sequence 

35 Listing by a given sequence identification number. For example, a representative H pylori 
polypeptide is contained in SEQ ID NO: 1450. Therefore, this invention encompasses a 
recombinant or substantially pure preparation of an H pylori polypeptide of SEQ ID NO: 
1450. The mvention also includes substantially pure nucleic acid encoding an H pylori 
polypeptide of SEQ ID NO: 1 450. 
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In another aspect, the invention pertaim to any individual H p^z/on poly^^ 
member or nucleic acid encoding such member from the above-identified groups of /f. 
pylori polypeptides (e.g., SEQ ID NO: 1546 through SEQ ID NO: 1 595) or nucleic acids 

(e.g.,SEQIDNO: 1095-SEQIDNO: 1144),aswellasanysubgroupsfromwithinthe 
5 above-identified groups. Furthennore, the subgroups can preferably consists of 1,3,5,10, 
1 5, 20, 30 or 40 members of any of the groups identified above, as well as any 
combinations thereof. For example, the group consisting of H pylori polypeptides SEQ ID 
NO: 1 846 through SEQ ID NO: 1 896 can be divided into one or more subgroups as 
foUows: SEQ ID NO: 1846-SEQ ID NO: I860; SEQ ID NO: 1861-SEQ ID NO: 1875; 

10 SEQIDNO:1876-SEQIDNO: 1885;SEQIDNO:1886-SEQIDNO:1896;orany 
combinations thereof. 

Particularly perferrpd is an isphited nucleic acid comprising a nucleotide sequence 
encoding an H. pylori cell envelope polypeptide or a fiagment tiiereof. Such nucleic acid is 
selected from tiie group consisting of SEQ ID NO: 1020, SEQ ID NO: 1021, SEQ ID NO: 

15 1036, SEQ ID NO: 1050, SEQ ID NO: 1071, SEQ ID NO: 1 101, SEQ ID NO: 1 135, SEQ 
ID NO: 1276, SEQ ID NO: 1 150, SEQ ID NO: 1 187, SEQ ID NO: 1 192, SEQ ID NO: 
1361, SEQ ID NO: 1379, SEQ ID NO: 1399, SEQ ID NO: 1403, SEQ ID NO: 1400, SEQ 
ID NO: 1189, SEQ ID NO: 1002, SEQ ID NO: 1213, SEQ ID NO: 1214, SEQ ID NO: 
1215, SEQ ID NO: 1234, SEQ ID NO: 1236, SEQ ID NO: 1237, SEQ ID NO: 1224, SEQ 

20 ID NO: 1251, SEQ ID NO: 1262, SEQ ID NO: 1 149, SEQ ID NO: 1220, SEQ ID NO: 
1240, SEQ ID NO: 1 164, SEQ ID NO: 1 165, SEQ ID NO: 1404, SEQ ID NO: 1 144, SEQ 
ID NO: 1 182, SEQ ID NO: 1 157, SEQ ID NO: 1 160, SEQ ID NO: 1300, SEQ ID NO: 
1321, SEQ ID NO: 1323, SEQ ID NO: 1329, SEQ ID NO: 1332, SEQ ID NO: 1345, SEQ 
ID NO: 1358, SEQ ID NO: 1375, SEQ ID NO: 1417, SEQ ID NO: 1283, SEQ ID NO: 

25 1335, SEQ ID NO: 1368, SEQ ID NO: 1 179, SEQ ID NO: 1255, SEQ ID NO: 1258, SEQ 
ID NO: 1044, SEQ ID NO: 1273, SEQ ID NO: 1219, SEQ ID NO: 1274, SEQ ID NO: 
1210, SEQ ID NO: 1422, SEQ ID NO: 1302, SEQ ID NO: 1308, SEQ ID NO: 1310, SEQ 
ID NO: 1331, SEQ ID NO: 1432. SEQ ID NO: 1052, SEQ ID NO: 1091, SEQ ID NO: 
1421, SEQ ID NO: 1069. SEQ ID NO: 1005, SEQ ID NO: 1007, SEQ ID NO: 11 66, SEQ 

30 ID NO: 1 177, SEQ ID NO: 1 193. SEQ ID NO: 1206, SEQ ID NO: 1207, SEQ ID NO: 
1304, SEQ ID NO: 1305. SEQ ID NO: 1346, SEQ ID NO: 1348, SEQ ID NO: 1350, SEQ 
ID NO: 1032, SEQ ID NO: 1053. SEQ ID NO: 1081, SEQ ID NO: 1124, SEQ ID NO: 
1382, SEQ ID NO: 1437. SEQ ID NO: 1263, SEQ ID NO: 1 173, SEQ ID NO: 1405, SEQ 
ID NO: 1406, SEQ ID NO: 1410. SEQ ID NO: 1086, SEQ ID NO: 1322, SEQ ID NO: 

35 1266, SEQ ID NO: 1282, SEQ ID NO: 1271, SEQ ID NO: 1208, SEQ ID NO: 1 126. SEQ 
ID NO: 1270, SEQ ID NO: 1278, SEQ ID NO: 1419, SEQ ID NO: 1 125, SEQ ID NO: 
1181, SEQ ID NO: 1416, SEQ.IDNO: 1096, SEQ ID NO: 1082, SEQ ID NO: 1146, SEQ 
ID NO: 1 145, SEQ ID NO: 1 108, SEQ ID NO: 1 148, SEQ ID NO: 1337, SEQ ID NO: 
1338, SEQ ID NO: 1424, SEQ ID NO: 1000, SEQ ID NO: 1027, SEQ ID NO: 1 175, SEQ 
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ID NO: 1330, SEQ ID NO: 217, SEQ ID NO: 217, SEQ ID NO: 367, SEQ ID NO: 

911 ,SEQ ID NO: 944, SEQ ID NO: 1 8, SEQ ID NO: 107, SEQ ID NO: 894, SEQ ID NO: 

943, SEQ ID NO: 203, SEQ ID NO: 85, SEQ ID NO: 290, SEQ ID NO: 5, SEQ ID NO: 
199, SEQ ID NO: 992, SEQ ID NO: 934. SEQ ID NO: 899, SEQ ID NO: 302, SEQ ID 

5 NO: 215, SEQ ID NO: 893, SEQ ID NO: 984, SEQ ID NO: 97,SEQ IDNO: 22, SEQ ID 
NO: 49, SEQ ID NO: 309, SEQ ID NO: 150, SEQ ID NO: 240, SEQ ED NO: 957, SEQ ID 
NO: 57, SEQ ID NO: 2, SEQ ID NO: 92, SEQ ID NO: 255, SEQ ID NO: 164, SEQ ID NO: 
201, SEQ ID NO: 278, SEQ ID NO: 245, SEQ ID NO: 921, SEQ ID NO: 896, SEQ ID 
NO: 248, SEQ ID NO: 159, SEQ ID NO: 979, SEQ ID NO: 194. SEQ ID NO: 194, SEQ 

10 ID NO: 946, SEQ ID NO: 916, SEQ ID NO: 76, SEQ ID NO: 905, SEQ ID NO: 914, SEQ 
ID NO: 931, SEQ ID NO: 50, SEQ ID NO: 250, SEQ ID NO: 969, SEQ ID NO: 66,SEQ 
ID NO: 275, SEQ ID NO: 330, SEQ ID NO: 204, SEQ ID NO: 383, SEQ ID NO: 303, 
SEQ ID NO: 70, SEQ ID NO: 983, SEQ ID NO: 972, SEQ ID NO: 929, SEQ ID NO: 972, 
SEQ ID NO: 936, SEQ ID NO: 267, SEQ ID NO: 197, SEQ ID NO: 55, SEQ ID NO: 54, 

15 SEQ ID NO: 210, SEQ m NO: 90, SEQ ID NO: 15, SEQ ED NO: 913, SEQ ID NO: 227, 
SEQ ID NO: 79, SEQ ID NO: 191, SEQ ID NO: 238, SEQ ID NO: 274. SEQ ID NO: 27, 
SEQ ID NO: 258, SEQ ID NO: 295, SEQ ID NO: 10, SEQ ID NO: 160, SEQ ID NO: 225, 
SEQ ID NO: 964, SEQ ID NO: 166, SEQ ID NO: 56, SEQ ID NO: 980,SEQ ID NO: 903, 
SEQ ID NO: 261, SEQ ID NO: 71, SEQ ID NO: 955, SEQ ID NO: 361, SEQ ID NO: 58, 

20 SEQ ID NO: 1 14, SEQ ID NO: 940, SEQ ID NO: 960, SEQ ID NO: 144, SEQ ID NO: 
362, SEQ ID NO: 40, SEQ ID NO: 285, SEQ ID NO: 11, SEQ ID NO: 161, SEQ ID NO: 
974, SEQ ID NO: 1 1 1, SEQ ID NO: 316, SEQ ID NO: 257, SEQ ID NO: 78, SEQ ID NO: 
966, SEQ ID NO: 352, SEQ ID NO: 981. SEQ ID NO: 158. SEQ ID NO: 989, SEQ ID 
NO: 963, SEQ ID NO: 48, SEQ ID NO: 68, SEQ ID NO: 135, SEQ ID NO: 910, SEQ ID 

25 NO: 236, SEQ ID NO: 241, SEQ ID NO: 949, SEQ ID NO: 945, SEQ ID NO: 207, SEQ 
ID NO: 977, SEQ ID NO: 978, SEQ ID NO: 994, SEQ ID NO: 163, SEQ ID NO: 256, 
SEQ ID NO: 287, SEQ ID NO: 184, SEQ ID NO: 45, SEQ ID NO: 136, SEQ ID NO: 214, 
SEQ ID NO: 16, SEQ ID NO: 192, SEQ ID NO: 373, SEQ ID NO: 892, SEQ ID NO: 239, 
SEQ ID NO: 34, SEQ ID NO: 340, SEQ ID NO: 41, SEQ ID NO: 332, SEQ ID NO: 134, 

30 and SEQ ID NO: 330. 

In one embodiment, the H. pylori cell envelope polypeptide or a fragment thereof is 
an H. pylori flagella-associated polypeptide or a fragment thereof encoded by the nucleic 
acid selected from the group consisting of SEQ ID NO: 1020, SEQ ID NO: 1021, SEQ ID 
NO: 1036, SEQ ID NO: 1050, SEQ ID NO: 1071, SEQ ID NO: 1 101, SEQ ID NO: 1 135, 

35 SEQ ID NO: 1276, SEQ ID NO: 1 150, SEQ ID NO: 1 187, SEQ ID NO: 1 192, SEQ ID 
NO: 1361,SEQIDNO: 1379, SEQ ID NO: 1399, SEQ IDNO: 1403, SEQ ID NO: 1400. 
SEQ IDNO: 1189, SEQ IDNO: 217, SEQ IDNO: 367, SEQ IDNO: 911,SEQ IDNO: 

944, SEQ ID NO: 18, SEQ ID NO: 107, SEQ ID NO: 894, SEQ ID NO: 943, SEQ ID NO: 
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203, SEQ ID NO: 85, SEQ ID NO: 29o', SEQ ID NO: 5, SEQ ID NO: 1 99, SEQ ID NO: 
992, SEQ ID NO: 934. SEQ ID NO: 899, SEQ ID NO: 302, and SEQ ID NO: 215. 

In another embodiment, the H /Ty/ori ceU envelope polypeptide or a firagment 
thereof is an H. pylori inner membrane polypeptide or a fragment thereof encoded by the 
5 nucleic acid selected from the group consisting of SEQ ID NO: 1002, SEQ ID NO: 1213, 
SEQ ID NO: 1214, SEQ ID NO: 1215, SEQ ID NO: 1234, SEQ ID NO: 1236, SEQ ID 
NO: 1237. SEQ ID NO: 1224. SEQ ID NO: 1251 , SEQ ID NO: 1262, SEQ ID NO: 1 149, 
SEQ ID NO: 1220, SEQ ID NO: 1240, SEQ ID NO: 1 164, SEQ ID NO: 1 165, SEQ ID 
NO: 1404.SEQIDNO: 1144, SEQ ID NO: 1182, SEQ ID NO: 1157, SEQ ID NO: 1160, 

10 SEQ ID NO: 1300, SEQ ID NO: 1321. SEQ ID NO: 1323, SEQ ID NO: 1329. SEQ ID 
NO: 1332, SEQ ID NO: 1345, SEQ ID NO: 1358, SEQ ID NO: 1375. SEQ ID NO: 1417, 
SEQ ID NO: 1283, SEQ ID NO: 1335. SEQ ID NO: 1368, SEQ ID NO: 1 179, SEQ ID 
NO: 1255. SEQ ID NO: 1258, SEQ ID NO: 1044, SEQ ID NO: 1273. SEQ ID NO: 893, 
SEQ ID NO: 984, SEQ ID NO: 97.SEQ ID NO: 22, SEQ ID NO: 49. SEQ ID NO: 309. 

15 SEQ ID NO: 150. SEQ ID NO: 240, SEQ ID NO: 957. SEQ ID NO: 57, SEQ ID NO: 2, 
SEQ ID NO: 92, SEQ ID NO: 255. SEQ ID NO: 164, SEQ ID NO: 201, SEQ ID NO: 278, 
SEQ ID NO: 245, SEQ ID NO: 921, SEQ ID NO: 896, SEQ ID NO: 248. SEQ ID NO: 
159, SEQ ID NO: 979, SEQ ID NO: 194, SEQ ID NO: 194, SEQ ID NO: 946, SEQ ID 
NO: 91 6. SEQ ID NO: 76, SEQ ID NO: 905, SEQ ID NO: 914, SEQ ID NO: 93 1, SEQ ID 

20 NO: 50, SEQ ID NO: 250, SEQ ID NO: 969, SEQ ED NO: 66,SEQ ID NO: 275, SEQ ID 
NO: 330, SEQ ID NO: 204, SEQ ID NO: 383, SEQ ID NO: 303, SEQ ID NO: 70, SEQ ID 
NO: 983, SEQ ID NO: 972, SEQ ID NO: 929, SEQ ID NO: 972, SEQ ID NO: 936. SEQ 
ID NO: 267, SEQ ID NO: 197, SEQ ID NO: 55. SEQ ID NO: 54, and SEQ ID NO: 210. 
In yet another embodiment, the H. pylori cell envelope polypeptide or a fragment 

25 thereof is an H. pylori transporter polypeptide or a fragment thereof encoded by the nucleic 
acid selected from tiie group consisting of SEQ ID NO: 1219, SEQ ID NO: 1274, SEQ ID 
NO: 1210, SEQ ID NO: 1422. SEQ ID NO: 1302, SEQ ID NO: 1308. SEQ ID NO: 1310, 
SEQ ED NO: 1331, SEQ ID NO: 1432. SEQ ID NO: 1052, SEQ ID NO: 1091. SEQ ID 
NO: 1421. SEQ ED NO: 1069. SEQ ID NO: 1005, SEQ ID NO: 1007, SEQ ED NO: 1 166, 

30 SEQ ID NO: 1 177, SEQ ID NO: 1 193, SEQ ED NO: 1206, SEiQ ID NO: 1207, SEQ ID 
NO: 1304, SEQ ID NO: 1305. SEQ ID NO: 1346, SEQ ID NO: 1348. SEQ ID NO: 1350, 
SEQ ID NO: 1032, SEQ ID NO: 1053. SEQ ID NO: 1081, SEQ ID NO: 1 124, SEQ ED 
NO: 1382, SEQ ID NO: 1437, SEQ ID NO: 1263, SEQ ID NO: 90, SEQ ID NO: 15, SEQ 
ID NO: 913, SEQ ID NO: 227, SEQ ID NO: 79. SEQ ID NO: 191, SEQ ID NO: 238, SEQ 

35 ID NO: 274, SEQ ID NO: 27, SEQ ID NO: 258, SEQ ED NO: 295, SEQ ID NO: 10, SEQ 
ID NO: 160, SEQ ID NO: 225. SEQ ID NO: 964, SEQ ID NO: 166, SEQ ID NO: 56, SEQ 
ID NO: 980,SEQ ID NO: 903, SEQ ID NO: 261, SEQ ID NO: 71, SEQ ID NO: 955, SEQ 
ID NO: 361, SEQ ID NO: 58, SEQ ID NO: 1 14. SEQ ID NO: 940, SEQ ID NO: 960, SEQ 
ID NO: 144, SEQ ID NO: 362. SEQ ID NO: 40, SEQ ID NO: 285, SEQ ID NO: 1 1 , SEQ 
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ID NO: 161, SEQ ID NO: 974, SEQ ID NO: 1 11, SEQ ID NO: 316, SEQ ID NO: 257. 
SEQ ID NO: 78, and SEQ ID NO: 966. 

In yet a further embodiment, the H. pylori cell envelope polypeptide or a fragment 
thereof is an H pylori outer membrane polypeptide or a fragment thereof encoded by the 
5 nucleic acid selected from the group consisting of SEQ ID NO: 1 1 73, SEQ ID NO: 1405, 
SEQ rb NO: 1406, SEQ ID NO: 1410, SEQ ID NO: 1086, SEQ ID NO: 1322, SEQ ID ' 
NO: 1266, SEQ ID NO: 1282, SEQ ID NO: 1271, SEQ ID NO: 1208, SEQ ID NO: 1 126, 
SEQ ID NO: 1270, SEQ ID NO: 1278, SEQ ID NO: 1419, SEQ ID NO: 1 125, SEQ ID 

NO: 1181,SEQ ID NO: 1416, SEQ ID NO: 1096, SEQ ID NO: 1082, SEQ ID NO: 1146, 

10 SEQ ID NO: 1 145, SEQ ID NO: 1 108, SEQ ID NO: 1 148, SEQ ID NO: 1337, SEQ ID 
NO: 1338,SEQIDNO: 1424, SEQIDNO: 1000, SEQ ID NO: 1027, SEQ ID NO: 1175, 
SEQIDNO: 1330, SEQIDNO: 352, SEQIDNO: 981, SEQ ID NO: 158,SEQIDNO: 
989, SEQ ID NO: 963, SEQ ID>JO: 48, SEQ ID NO: 68. SEQ ID NO: 135, SEQ ID NO: 
910, SEQ ID NO: 236. SEQ ID NO: 241, SEQ ID NO: 949, SEQ ID NO: 945, SEQ ID 

15 NO: 207, and SEQIDNO: 977. 

Particularly preferred is an isolated nucleic acid comprising a nucleotide sequence 
encoding an H/y/or/ cytoplasmic polypeptide or a fragment thereof. Suchnucleicacidis 
selected from the group" consisting of SEQ ED NO: 1 147, SEQ ID NO: 1288, SEQ ID NO: 
1324, SEQIDNO: 1363. SEQ ID NO: 997, SEQ ID NO: 1015, SEQIDNO: 1084, SEQ 

20 ID NO: 1094, SEQ ID NO: 1099, SEQ ID NO: 1229, SEQ ID NO: 1250, SEQ ID NO: 
1268. SEQ ID NO: 1293, SEQ ID NO: 1339, SEQ ID NO: 1408, SEQ ID NO: 1429, SEQ 
ID NO: 1434. SEQ ID NO: 1228. SEQ ID NO: 1031, SEQ ID NO: 1034, SEQ ID NO: 
1008, SEQ ID NO: 1061, SEQ ID NO: 1064, SEQ ID NO: 1 191, SEQ ID NO: 1217. SEQ 
ID NO: 1365. SEp ID NO: 1394. SEQ ID NO: 1414. SEQ ID NO: 1415, SEQ ID NO: . 

25 1435. SEQ ID NO: 1058, SEQ ID NO: 1059. SEQ ID NO: 1080. SEQ ID NO: 1 128. SEQ 
ID NO: 1 133, SEQ ID NO: 1211, SEQ ID NO: 1252, SEQ ID NO: 1253, SEQ ID NO: 
1286, SEQ ID NO: 1289. SEQ ID NO: 1291, SEQ ID NO: 1303, SEQ ID NO: 1396, SEQ 
ID NO: 996,SEQIDNO: 1095, SEQIDNO: 1156.SEQn)NO: 1158. SEQIDNO: 1159. 
SEQ ID NO: 1277. SEQ ID NO: 1038, SEQ ID NO: 1257, SEQ ED NO: 1357, SEQ ID 

30 NO: 1436, SEQ ID NO: 1047. SEQ ID NO: 1055. SEQ ID NO: SEQ ID NO: 1 141. SEQ 
ID NO: 1227, SEQ ID NO: 1 327. SEQ ID NO: 1412, SEQ ID NO: 1003, SEQ ID NO: 
1087. SEQ ID NO: 1 1 16. SEQ ID NO: 1 130, SEQ ID NO: 1 132, SEQ ID NO: 1 185, SEQ 
ID NO: 1188, SEQIDNO: 1 198, SEQIDNO: 1218, SEQ ID NO: 1244, SEQIDNO: 
1306, SEQ ID NO: 1325, SEQ ID NO: 1397, SEQ ID NO: 1398, SEQ ID NO: 1407, SEQ 

35 ID NO: 1433, SEQ ID NO: 1216, SEQ ID NO: 1239, SEQ ID NO: 1362. SEQ ID NO: 
1017. SEQ ID NO: 1019, SEQ ID NO: 1360, SEQ ID NO: 1423, SEQ ID NO: 1425, SEQ 
ID NO: 1374, SEQ ID NO: 1 028, SEQ ID NO: 1037, SEQ ID NO: 1077, SEQ ID NO: 
1115, SEQ ID NO: 1232. SEQ ID NO: 1241, SEQ ID NO: 1267, SEQ ID NO: 1 163. SEQ 
ID NO: 1068. SEQ ID NO: 1025, SEQ ID NO: 1042. SEQ ID NO: 1046, SEQ ID NO: 
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1056, SEQ ID NO: 1039. SEQ ID NO:'l072, SEQ IDNO: 1073, SEQ ID NO: 1092, SEQ 
ID NO: 1 1 00, SEQ ID NO: 1 1 02, SEQ ID NO: 1 103, SEQ ID NO: 1 1 04, SEQ ID NO: 
111 1, SEQ ID NO: 1 1 19, SEQ ID NO: 1136, SEQ ID NO: 1 137, SEQ ID NO: 1 140, SEQ 
ID NO: 1 142, SEQ ID NO: 1233, SEQ ID NO: 1238, SEQ ID NO: 1243, SEQ ID NO: 
5 1245, SEQ ID NO: 1247, SEQ ID NO: 1249, SEQ IDNO: 1261, SEQ ID NO: 1269, SEQ 
ID NO: 1279, SEQ ID NO: 1284, SEQ ID NO: 1290, SEQ ID NO: 1297, SEQ ID NO: 
1328, SEQ ID NO: 1370, SEQ ID NO: 1372, SEQ ID NO: 1377, SEQ ID NO: 1383. SEQ 
ID NO: 1384, SEQ ID NO: 1385. SEQ ID NO: 1388, SEQ ID NO: 1401, SEQ ID NO: 
1402. SEQ ID NO: 1418. SEQ ID NO: 1420, SEQ ID NO: 1427,SEQIDNO: 1070, SEQ 

10 IDNO: 1151, SEQ IDNO: 1176, SEQ IDNO: 999, SEQ IDNO: 1006, SEQ ID NO: 1012, 
SEQ ID NO: 1018, SEQ ID NO: 1030, SEQ ID NO: 1033, SEQ ID NO: 1041, SEQ ID 
NO: 1049, SEQ IDNO: 1054, SEQ ID NO: 1057, SEQ ID NO: 1090, SEQ ID NO: 1097, 
SEQ ID NO: 1129, SEQ ID NO: 1139, SEQ IDNO: 1143, SEQ ID NO: 1152,SEQID 
NO: 1 153, SEQ ID NO: 1 155. SEQ ID NO: 1 161, SEQ ID NO: 1 162, SEQ ID NO: 1 169, 

15 SEQ IDNO: 1170, SEQ IDNO: 1171, SEQ ID NO: 1180, SEQ IDNO: 1194, SEQ ID 
NO: 1195, SEQ ID NO: 1199, SEQ ID NO: 1200, SEQ ID NO: 1201, SEQ ID NO: 1202, 
SEQ ID NO: 1205, SEQ ID NO: 1312, SEQ ID NO: 1336, SEQ ID NO: 1349, SEQ ID 
NO: 1355, SEQ ID NO: 1359, SEQ ID NO: 1413, SEQ ID NO: 1426, SEQ ID NO: 1430, 
SEQ ID NO: 882, SEQ ED NO: 382, SEQ ID NO: 130, SEQ ED NO: 230, SEQ ID NO: 

20 269, SEQ ID NO: 312, SEQ ID NO: 211, SEQ IDNO: 959, SEQ ID NO: 938, SEQ ID 
NO: 1 10, SEQ ID NO: 244. SEQ ID NO: 328, SEQ ID NO: 235, SEQ ID NO: 315, SEQ 
ID NO: 296, SEQ ID NO: 976, SEQ ID NO: 321, SEQ ID NO: 43, SEQ ID NO: 281. SEQ 
ID NO: 326, SEQ ID NO: 272. SEQ ID NO: 344. SEQ ID NO: 139, SEQ ID NO: 30, SEQ 
ID NO: 220, SEQ ID NO: 364, SEQ ID NO: 369. SEQ ID NO: 372, SEQ ID NO: 991, 

25 SEQ ID NO: 128, SEQ ID NO: 347, SEQ ID NO: 52, SEQ ID NO: 12, SEQ ID NO: 247, 
SEQ ID NO: 64, SEQ ID NO: 101, SEQ ID NO: 338, SEQ ID NO: 83, SEQ ID NO: 46, 
SEQ ID NO: 348, SEQ ID NO: 223, SEQ ID NO: 39, SEQ ID NO: 232, SEQ ID NO: 168, 
SEQ ID NO: 65, SEQ ID NO: 952, SEQ ID NO: 341, SEQ ID NO: 69, SEQ ID NO: 924, 
SEQ ID NO: 4, SEQ ID NO: 197, SEQ ID NO: 313, SEQ ID NO: 1 19, SEQ ID NO: 188, 

30 SEQ ID NO: 956, SEQ ID NO: 935, SEQ ID NO: 246, SEQ ID NO: 196, SEQ ID NO: 
376, SEQ ID NO: 172, SEQ ID NO: 25, SEQ ID NO: 126, SEQ ID NO: 951, SEQ ID NO: 
147, SEQ ID NO: 895, SEQ ID NO: 14, SEQ ED NO: 154, SEQ ID NO: 277, SEQ ID NO: 
363, SEQ ID NO: 342, SEQ ED NO: 378, SEQ ID NO: 1 30, SEQ ID NO: 198, SEQ ID 
NO: 243. SEQ ID NO: 19, SEQ ID NO: 9, SEQ ID NO: 149, SEQ ID NO: 167, SEQ ED 

35 NO: 349, SEQ ID NO: 209, SEQ ID NO: 990, SEQ ID NO: 185, SEQ ED NO: 883, SEQ 
ID NO: 8, SEQ ED NO: 887. SEQ ED NO: 350, SEQ ID NO: 987, SEQ ID NO: 63, SEQ ID 
NO: 249, SEQ ID NO: 1 1 8, SEQ ID NO: 1 32, SEQ ID NO: 47, SEQ ID NO: 106, SEQ ID 
NO: 324, SEQ ED NO: 155, SEQ ID NO: 121, SEQ ID NO: 153, SEQ ID NO: 87, SEQ ID 
NO: 986, SEQ ID NO: 262, SEQ ID NO: 333, SEQ ID NO: 36, SEQ ID NO: 982, SEQ ID 
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NO: 1 80, SEQ ID NO: 84, SEQ ID NO: 900, SEQ ID NO: 20, SEQ ID NO: 7, SEQ ID NO: 
61, SEQ ID NO: 253, SEQ ID NO: 120, SEQ ID NO: 268, SEQ ID NO: 299, SEQ ID NO: 
942, SEQ ID NO: 173, SEQ ID NO: 187, SEQ ID NO: 1 87, SEQ ID NO: 234, SEQ ID 
NO: 1 12, SEQ ID NO: 324, SEQ ID NO: 971, SEQ ID NO: 62, SEQ ID NO: 308, SEQ ID 

5 NO: 74, SEQ ID NO: 1, SEQ ID NO: 266, SEQ ID NO: 337, SEQ ID NO: 93, SEQ ID NO: 
44, SEQ ID NO: 335, SEQ ID NO: 368, SEQ ID NO: 208, SEQ ID NO: 358, SEQ ID NO: 
923, SEQ ID NO: 310, SEQ ID NO: 26, SEQ ID NO: 279, SEQ ID NO: 890, SEQ ID NO: 
325, SEQ ID NO: 109, SEQ ID NO: 143, SEQ ID NO: 918, SEQ ID NO: 252, SEQ ID 
NO: 953, SEQ ID NO: 902, SEQ ID NO: 174, SEQ ID NO: 73, SEQ ID NO: 898, SEQ ID 

10 NO: 300, SEQ ID NO: 356, SEQ ID NO: 298, SEQ ID NO: 354, SEQ ID NO: 138, SEQ 
ID NO: 319, SEQ ID NO: 80, SEQ ID NO: 933, SEQ ID NO: 891, SEQ ID NO: 366, SEQ 
ID NO: 1 13, SEQ ID NO: 320, SEQ ID NO: 915, SEQ ID NO: 351, SEQ ID NO: 162, 
SEQ ID NO: 965, SEQ ID NO: 67, SEQ ID NO: 314, SEQ ID NO: 904, SEQ ID NO: 345, 
SEQ ID NO: 374, SEQ ID NO: 962, SEQ ID NO: 270, SEQ ID NO: 186, SEQ ID NO: 60, 

15 SEQ ID NO: 379, SEQ ID NO: 889, SEQ ID NO: 967, SEQ ID NO: 973, SEQ ID NO: 
280, SEQ ID NO: 170, SEQ ID NO: 985y and SEQ ID NO: 932. 

In one embodiment, the H, pylori cytoplasmic polypeptide or a fragment thereof is 
an H. pylori polypeptide or a fragment thereof involved in energy conversion encoded by 
the nucleic acid selected from the group consisting of SEQ ID NO: 1 147, SEQ ID NO: 

20 1288, SEQ ID NO: 1 324, SEQ ID NO: 1363, SEQ ID NO: 882, SEQ ID NO: 382, SEQ ID 
NO: 130, and SEQ ID NO: 230. 

In another embodiment, the H. pylori cytoplasmic polypeptide or a fragment thereof 
is an H pylori polypeptide or a fragment thereof involved in amino acid metabolism 
encoded by the nucleic acid selected from the group consisting of SEQ ID NO: 997, SEQ 

25 ID NO: 1015, SEQ ID NO: 1084, SEQ ID NO: 1094, SEQ ID NO: 1099, SEQ ID NO: 
1229, SEQ ID NO: 1250, SEQ ID NO: 1268, SEQ ID NO: 1293, SEQ ID NO: 1339, SEQ 
ID NO: 1408, SEQ ID NO: 1429, SEQ ID NO: 1434, SEQ ID NO: 1228, SEQ ID NO: 
1031, SEQ ID NO: 1034, SEQ ID NO: 1008, SEQ BONO: 269, SEQ ID NO: 312, SEQ ID 
NO: 211, SEQ ID NO: 959, SEQ ID NO: 938, SEQ ID NO: 110, SEQ ID NO: 244, SEQ 

30 ID NO: 328, SEQ ID NO: 235, SEQ ID NO: 3 1 5, SEQ ID NO: 296, SEQ ID NO: 976, 
SEQ ID NO: 321, SEQ ID NO: 43, SEQ ID NO: 281, SEQ ID NO: 326, and SEQ ID NO: 
272. 

In yet another embodiment, the H. pylori cytoplasmic polypeptide or a fragment 
thereof is an H. pylori polypeptide or a fragment thereof involved in nucleotide nietabolism 
35 encoded by the nucleic acid selected from the group consisting of SEQ ID NO: 1061, SEQ 
ID NO: 1064, SEQ ID NO: 1191, SEQ ID NO: 1217, SEQ ID NO: 1365, SEQ ID NO: 
1394, SEQ ID NO: 1414, SEQ ID NO: 1415, SEQ ID NO: 1435, SEQ ID NO: 1058, SEQ 
ID NO: 1059, SEQ ID NO: 344, SEQ ID NO: 139, SEQ ID NO: 30, SEQ ID NO: 220, 
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SEQ ID NO: 364, SEQ ID NO: 369. SEQ ID NO: 372, SEQ ID NO: 991, SEQ ID NO: 
128, SEQ ID NO: 347, and SEQ ID NO: 52. 

In yet a further embodiment, the H pj'/on cytoplasrmc polypeptide or a fia 
thereof is an H /^//on polypeptide or a fragment thereof involved in carbohydrate 
5 metabolism encoded by the nucleic acid selected from the group consisting of SEQ ID NO: 
1080, SEQ ID NO: 1128, SEQ ID NO: 1 133, SEQ ID NO: 121 1, SEQ ID NO: 1252, SEQ 
ID NO: 1253, SEQ ID NO: 1286. SEQ ID NO: 1289, SEQ ID NO: 1291. SEQ ID NO: 
1303, SEQ ID NO: 1396. SEQ ID NO: 996, SEQ ID NO: 12. SEQ ID NO: 247, SEQ ID 
NO: 64. SEQ ID NO: 101, SEQ ID NO: 338, SEQ ID NO: 83, SEQ ID NO: 46, SEQ ID 
10 NO: 348. SEQ ID NO: 223. S^Q ID NO: 39, SEQ ID NO: 232, and SEQ ID NO: 168. 

In another embodiment, the H. pylori cytoplasmic polypq)tide or a fragment thereof 
is an H pylori polypeptide or a fragment thereof mvolved in coifector metabolism encoded 
by the nucleic acid selected from the group consisting of SEQ ID NO: 1095, SEQ ID NO: 
1 156, SEQ ID NO: 1 158, SEQ ID NO: 1 159, SEQ ID NO: 1277, SEQ ID NO: 1038, SEQ 

15 ID NO: 65, SEQ ID NO: 952, SEQ ID NO: 341, SEQ ID NO: 69, SEQ ID NO: 924, and 
SEQ ID NO: 4. 

In another embodiment, the H. pylori cytoplasmic polypeptide or a fragment thereof 
is an H. pylori polypeptide or a fragment thereof involved in lipid metabolism encoded by 
tile nucleic acid selected firam tiie group consisting of SEQ ID NO: 1257, SEQ ID NO: 

20 1357,SEQIDNO: 1436. SEQ ID NO: 197. SEQ ID NO: 313, and SEQ ID NO: 119. 

In another embodiment, the H. pylori cytoplasmic polypeptide or a fragment thereof 
is an H. pylori polypeptide or a fragment thereof involved in mRNA translation and 
ribosome biogenesis encoded by the nucleic acid selected from the group consisting of SEQ 
ID NO: 10i47, SEQ ID NO: 1055, SEQ ID NO: SEQ ID NO: 1141, SEQ lb NO: 1227, . 

25 SEQ ID NO: 1327. SEQ ID NO: 1412, SEQ ID NO: 188. SEQ ID NO: 956, SEQ ID NO: 
935, SEQ ID NO: 246, SEQ ID NO: 196, and SEQ ID NO: 376. 

In another embodiment, the H. pylori cytoplasmic polypeptide or a fragment thereof 
is an K pylori polypeptide or a fragment thereof involved in genome replication, 
transcription, recombination and repair encoded by the nucleic acid selected from the group 

30 consisting of SEQ ID NO: 1003. SEQ ID NO: 1087, SEQ ID NO: 11 16, SEQ ID NO: 1130. 
SEQ ID NO: 1 132, SEQ ID NO: 1 185, SEQ ID NO: 1 188, SEQ ID NO: 1 198, SEQ ID 
NO: 1218, SEQ ID NO: 1244, SEQ ID NO: 1306, SEQ ID NO: 1325, SEQ ID NO: 1397, 
SEQ ID NO: 1398, SEQ ID NO: 1407, SEQ ID NO: 1433, SEQ ID NO: 172, SEQ ID NO: 
25, SEQ ID NO: 126, SEQ ID NO: 951, SEQ ID NO: 147, SEQ ID NO: 895, SEQ ID NO: 

35 14, SEQ ID NO: 154, SEQ ID NO: 277, SEQ ID NO: 363, SEQ ID NO: 342, SEQ ID NO: 
378. SEQ ID NO: 130, SEQ ID NO: 198. SEQ ID NO: 243. SEQ ID NO: 19, and SEQ ID 
NO: 9. 

In another embodiment, the H. pylori cytoplasmic polypeptide or a fragment thereof 
is an H. pylori polypeptide or a fragment thereof involved in outer membrane or cell wall 
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biosynthesis encoded by the nucleic acid selected from the group consisting of SEQ ID NO: 
1216, SEQ ID NO: 1239, SEQ ID NO: 1362, SEQ ID NO: 1017, SEQ ID NO: 1019, SEQ 
ID NO: 1360, SEQ ID NO: 149, SEQ ED NO: 1 67, SEQ ID NO: 349, SEQ ID NO: 209, 
SEQ ID NO: 990, SEQ ID NO: 185, SEQ ID NO: 883, and SEQ ID NO: 8. 
5 In yet another embodiment, the H/^'/on cytoplasmic polypeptide is an H/7v/on 

chaperone polypeptide or a fragment thereof encoded by the nucleic acid selected from the 
group consisting of SEQ ID NO: 1423, SEQ ED NO: 1425, SEQ ID NO: 1374, SEQ ID 
NO: 887, SEQ ID NO: 350, and SEQ ID NO: 987. 

Particularly preferred is an isolated nucleic acid comprising a nucleotide sequence 

10 encoding an H. pylori secreted or periplasmic polypeptide or a fragment thereof. Such 

nucleic acid is selected from the group consisting of SEQ ID NO: 1004, SEQ ED NO: 1 138, 
SEQ ID NO: 1067, SEQ ID NO: 1078, SEQIDNO: 1314,SEQIDNO: 1319,SEQID 
NO: 1378, SEQ ID NO: 1 105, SEQ ID NO: 1 1 14. SEQ ID NO: 1 1 18, SEQ ID NO: 1 120, 
SEQ ID NO: 1 123, SEQ ID NO: 1 127. SEQ ID NO: 1212, SEQ ID NO: 1223, SEQ ED 

15 NO: 1225, SEQ ID NO: 1246, SEQ ID NO: 1248, SEQ ID NO: 1259, SEQ ED NO: 1264, 
SEQ ID NO: 1265, SEQ ID NO: 1281. SEQ ID NO: 1285. SEQ ID NO: 1294, SEQ ID 
NO: 1298, SEQ ED NO: 1299, SEQ ID NO: 1315, SEQ ID NO: 1316, SEQ ED NO: 1317, 
SEQ ID NO: 1318, SEQ ID NO: 1344, SEQ ID NO: 1351, SEQ ED NO: 1353. SEQ ED 
NO: 1373, SEQ ED NO: 1380. SEQ ID NO: 1387. SEQ ID NO: 1389. SEQ ID NO: 1393. 

20 SEQ ID NO: 1411, SEQ ID NO: 1428. SEQ ID NO: 1431, SEQ ID NO: 1439, SEQ ID 
NO: 1043, SEQ ID NO: 1 183. SEQ ID NO: 1184, SEQ ID NO: 1 196, SEQ ID NO: 1 197, 
SEQ ID NO: 1203. SEQ ID NO: 995, SEQ ED NO: 998, SEQ ID NO: 1001, SEQ ID NO: 
1022,SEQIDNO: 1023. SEQIDNO: 1029, SEQIDNO: 1040, SEQIDNO: 1051.SEQ 
ID NO: 1062. SEQ ID NO: 1 154, SEQ ID NO: 1320, SEQ ID NO: 1075. SEQ ID NO: 

25 1 106. SEQ ID NO: 1 109, SEQ ID NO: 1 134, SEQ ID NO: 1221, SEQ ID NO: 1226. SEQ 
ID NO: 1235. SEQ ID NO: 1301, SEQ ID NO: 1311, SEQ ID NO: 1326. SEQ ID NO: 
1341. SEQ ID NO: 1354. SEQ ID NO: 1364. SEQ ID NO: 1366. SEQ ID NO: 1376. SEQ 
ID NO: 1391 . SEQ ID NO: 1395, SEQ ID NO: 1445. SEQ ID NO: 1079. SEQ ID NO: 
1186. SEQ ID NO: 1010. SEQIDNO: 1016, SEQIDNO: 1172. SEQ ID NO: 1174. SEQ 

30 ID NO: 1 17, SEQ ID NO: 254, SEQ ID NO: 24, SEQ ID NO: 242, SEQ ID NO: 950. SEQ 
ID NO: 263, SEQ ID NO: 286. SEQ ID NO: 947, SEQ ID NO: 51, SEQ ID NO: 177. SEQ 
ID NO: 156, SEQIDNO: 190, SEQIDNO: 375, SEQ ID NO: 222, SEQ ID NO: 21, SEQ 
ID NO: 912, SEQ ID NO: 148. SEQ ED NO: 202, SEQ ID NO: 224, SEQ ID NO: 1 12, 
SEQ ID NO: 32, SEQ ID NO: 339, SEQ DD NO: 182, SEQ ID NO: 228, SEQ ID NO: 152. 

35 SEQ ID NO: 219. SEQ ID NO: 137, SEQ ID NO: 3 1 8, SEQ ED NO: 141. SEQ ID NO: 
165, SEQ ID NO: 334. SEQ ID NO: 13. SEQ ID NO: 297. SEQ ID NO: 35, SEQ ID NO: 
216, SEQ ID NO: 908, SEQ ID NO: 124, SEQ ID NO: 75, SEQ ID NO: 927. SEQ ID NO: 
221, SEQ ID NO: 178, SEQ ID NO: 169, SEQ ID NO: 293, SEQ ED NO: 289, SEQ ID 
NO: 926, SEQ ID NO: 948, SEQ ID NO: 1 1 5, SEQ ID NO: 25 1 , SEQ ID NO: 345, SEQ 
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ID NO: 17, SEQ ID NO: 920, SEQ ID NO: 95, SEQ ID NO: 86, SEQ ID NO: 360, SEQ ID 
NO: 271, SEQ ID NO: 970, SEQ ID NO: 288, SEQ ID NO: 282, SEQ ID NO: 98, SEQ ID 
NO: 29, SEQ ID NO: 317, SEQ ID NO: 343, SEQ ID NO: 291, SEQ ID NO: 108, SEQ ID 
NO: 377, SEQ ID NO: 305, SEQ ID NO: 305, SEQ ID NO: 1 00, SEQ ID NO: 988, SEQ 

5 ID NO: 212, SEQ ID NO: 884, SEQ ID NO: 37, SEQ ID NO: 968, SEQ ID NO: 975, SEQ 
ID NO: 237, SEQ ID NO: 335, SEQ ID NO: 260, SEQ ID NO: 370, SEQ ID NO: 91, SEQ 
ID NO: 276, SEQ ID NO: 31 1, SEQ ID NO: 173, SEQ ID NO: 102, SEQ ID NO: 304, 
SEQ ID NO: 380, SEQ ID NO: 127, SEQ ID NO: 993, SEQ ID NO: 925, SEQ BONO: 
181, and SEQ ID NO: 171. 

10 Particularly preferred is an isolated nucleic acid comprising a nucleotide sequoice 

encoding an A ;7y/or/ surface or membrane polypeptide or a fh^ent diereof. Such 
nucleic acid is selected from the group consisting of SEQ ID NO: 1 060, SEQ ID NO: 1 1 1 0, 
SEQ ID NO: 1 1 12, SEQ ID NO: 1230, SEQ ID NO: 1260, SEQ ID NO: 1280, SEQ ID 
NO: 1292, SEQ ID NO: 1296, SEQ ID NO: 1307, SEQ ID NO: 1442, SEQ ID NO: 1444, 

1 5 SEQ ID NO: 1 122, SEQ ID NO: 1254, SEQ ID NO: 1256, SEQ ID NO: 1272, SEQ ID 
NO: 1275, SEQ ID NO: 1309, SEQ ID NO: 1313, SEQ ID NO: 1347, SEQ ID NO: 1352, 
SEQ ID NO: 1356, SEQ ID NO: 1438, SEQ ID NO: 1441, SEQ ID NO: 1 009, SEQ ID 
NO: 1026, SEQ ID NO: 1048, SEQ ID NO: 1063, SEQ ID NO: 1 190, SEQ ID NO: 1083, 
SEQ ID NO: 11 13, SEQ ID NO: 1222, SEQ ID NO: 1295, SEQ ID NO: 1343, SEQ ID 

20 NO: 1392, SEQ ID NO: 1443, SEQ ID NO: 1085, SEQ ID NO: 1093, SEQ ID NO: 1 1 17, 
SEQ ID NO: 1 121, SEQ ID NO: 1 131, SEQ ID NO: 1287, SEQ ID NO: 1440, SEQ ID 
NO: 1209, SEQ ID NO: 1342, SEQ ID NO: 1381, SEQ ID NO: 1390, SEQ ID NO: 1409, 
SEQ ID NO: 1035, SEQ ID NO: 1014, SEQ ID NO: 1088, SEQ ID NO: 1242, SEQ ID 
NO: 1178, SEQ ID NO: 1089, SEQ ID NO: 1340, SEQ ID NO: 1074, SEQ ED NO: 1107, 

25 SEQ ID NO: 1204, SEQ ID NO: 1066, SEQ ID NO: 381, SEQ ID NO: 229, SEQ ID NO: 
323, SEQ ID NO: 371, SEQ ID NO: 284, SEQ ID NO: 1 16, SEQ ID NO: 3, SEQ ID NO: 
6, SEQ ID NO: 907, SEQ ID NO: 193, SEQ ID NO: 145, SEQ ID NO: 59, SEQ ID NO: 
322, SEQ ID NO: 94, SEQ ID NO: 306, SEQ ID NO: 939, SEQ ID NO: 205, SEQ ID NO: 
123, SEQ ID NO: 906, SEQ ID NO: 928, SEQ ID NO: 346, SEQ ID NO: 129, SEQ ID 

30 NO: 307, SEQ ID NO: 133, SEQ ID NO: 131, SEQ ID NO: 886, SEQ ID NO: 179, SEQ 
ID NO: 104, SEQ ID NO: 213, SEQ ID NO: 359, SEQ ID NO: 140, SEQ ID NO: 146, 
SEQ ID NO: 327, SEQ ID NO: 365, SEQ ID NO: 33, SEQ ID NO: 331, SEQ ID NO: 1 75, 
SEQ ID NO: 200, SEQ ID NO: 292, SEQ ID NO: 23, SEQ ID NO: 336, SEQ ID NO: 301 , 
SEQ ID NO: 28, SEQ ID NO: 941, SEQ ID NO: 103, SEQ ID NO: 231, SEQ ID NO: 176, 

35 SEQ ID NO: 3 1 , SEQ ID NO: 91 7, SEQ ID NO: 1 51, SEQ ID NO: 922, SEQ ID NO: 265, 
SEQ ID NO: 142, SEQ ID NO: 259, SEQ ID NO: 122, SEQ ID NO: 206, SEQ ID NO: 96, 
SEQ ID NO: 353, SEQ ID NO: 38, SEQ ID NO: 89, SEQ ID NO: 77, SEQ ID NO: 954, 
SEQ ID NO: 264, SEQ ID NO: 937, SEQ ID NO: 226, SEQ ID NO: 283, SEQ ID NO: 88, 
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SEQ ID NO: 125, SEQ ID NO; 183, SEQ ID NO: 195, SEQ ID NO: 81, SEQ ID NO: 901* 
SEQ ID NO: 82, SEQ ID NO: 42, SEQ ID NO: 881, and SEQ ID NO: 885 

In one embodiment, the H. pylori surfece or membrane polypeptide or a fragment 
thereof is an H. pylori polypeptide or a fragment thereof having at least one membrane 
5 spanning region encoded by the nucleic acid selected from the group consisting of SEQ ID 
NO: 1 060, SEQ ID NO: 1 1 10, SEQ ID NO: 11 12, SEQ ID NO: 1230, SEQ ID NO: 1260, 
SEQIDNO:1280,SEQIDNO:1292,SEQIDNO:1296,SEQIDNO:1307,SEQID * 
NO: 1442, SEQ ID NO: 1444, SEQ ID NO: 381, SEQ ID NO: 229, SEQ ID NO: 323, SEQ 
ID NO: 371, SEQ ID NO: 284, SEQ ID NO: 1 16, SEQ ID NO: 3, SEQ ID NO: 6, SEQ ID 
10 NO: 907, SEQ ID NO: 193,SEQIDNO: 145, SEQ ID NO: 59, SEQ ID NO: 322, SEQ ID 
NO: 94, SEQ ID NO: 306, and SEQ ID NO: 881. 

In another embodiment, the /£ /?y/ori surfece or membrane polypeptide or a 
fragment thereof is an H. pylori polypeptide or a fragment thereof having at least two 
membrane spanning regions encoded by the nucleic acid selected from the group consisting 

15 of SEQ ID NO: 1 122, SEQ ID NO: 1254. SEQ ID NO: 1256, SEQ © NO: 1272, SEQ ID 
NO: 1275, SEQ ID NO: 1309, SEQ ID NO: 1313, SEQ ID NO: 1347, SEQ ID NO: 1352, 
SEQ ID NO: 1 356, SEQ ID NO: 1438, SEQ ID NO: 1 441 , SEQ ID NO: 1 009, SEQ ID 
NO: 1026, SEQ ID NO': 1048, SEQ ID NO: 1063. SEQ ID NO: 1 190, SEQ ID NO: 939, 
SEQ ID NO: 205, SEQ ID NO: 123, SEQ ID NO: 906. SEQ ID NO: 928. SEQ ID NO: ' 

20 346, SEQ ID NO: 129, SEQ ID NO: 307, SEQ ID NO: 133, SEQ ID NO: 13 1, SEQ ID 
NO: 886, SEQ ID NO: 179, SEQ ID NO: 104, SEQ ID NO: 213, SEQ ID NO: 359, SEQ 
ID NO: 140, SEQ ID NO: 146, SEQ ID NO: 327, and SEQ ID NO: 365. 

In yet another embodiment, the K pylori surfece or membrane polypeptide or a 
fragment thereof is an H. pylori polypeptide or a fragment thereof having at least three 

25 membrane spanning regions encoded by the nucleic acid selected from the group consisting 
of SEQ ID NO: 1083, SEQ ID NO: 1113, SEQ ID NO: 1222, SEQ ID NO: 1295, SEQ ID 
NO: 1343, SEQ ID NO: 1392, SEQ ID NO: 1443, SEQ ID NO: 33, SEQ ID NO: 331, SEQ 
ID NO: 175, SEQ ID NO: 200, SEQ ID NO: 292, SEQ ID NO: 23, and SEQ ID NO: 336. 
In yet a further embodiment, the H. pylori surface or membrane polypeptide or a 

30 fragment thereof is an H py/ori polypeptide or a fragment thereof having at least four 

membrane spanning regions encoded by the nucleic acid selected from the group consisting 
ofSEQIDNO: 1085, SEQ ID NO: 1093, SEQ ID NO: 1117, SEQ ED NO: 1121,SEQID 
NO: 1131, SEQ ID NO: 1287, SEQ ID NO: 1440, SEQ ID NO: 1209, SEQ ID NO: 301, 
SEQ ID NO: 28, SEQ ID NO: 941, SEQ ID NO: 103, SEQ ID NO: 231, SEQ ID NO: 176, 

35 SEQIDNO:31,SEQIDNO:917,SEQIDNO:151,andSEQIDNO:.922. 

In another embodiment, the H. pylori surface or membrane polypeptide or a 
fragment thereof is an H. pylori polypeptide or a fragment thereof having at least five 
membrane spanning regions encoded by the nucleic acid selected from the group consisting 
of SEQ ID NO: 1342, SEQ ID NO: 1381, SEQ ID NO: 1390, SEQ ID NO: 1409, SEQ ID 
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NO: 1035, SEQ ID NO: 265, SEQ ID NO: 142, SEQ ID NO: 259, SEQ ID NO: 122, SEQ 
ID NO: 206, and SEQ ED NO: 885. 

In another onbodiment, the if. j7y/on siirface or mmbrane polypeptiide or a 
fragment thereof is an H /;!y/ori polypqjtide; or a fragnaent thereof hav^ 
5 membrane spanning regions encoded by the nucleic acid selected from the groiq) consisting 
of SEQ ID NO: 1014, SEQ ID NO: 1088, SEQ ID NO: 1242, SEQ ID NO: 1 178, SEQ ID 
NO: 96, SEQ ID NO: 353, SEQ ID NO: 38. SEQ ID NO: 89, SEQ ID NO: 77, SEQ ID NO: 
954, SEQ ID NO: 264. 

In another embodiment, the H. pylori sur&ce or membrane polypeptide or a 

10 fragment thereofis an /£/?y/on' polypeptide or a fragment thereofhaving at least seven 
membrane spanning regions encoded by the nucleic acid selected from the group consisting 
of SEQ ID NO: 1089, SEQ ID NO: 1340, SEQ ID NO: 1074, SEQ ID NO: 1 107, SEQ ID 
NO: 1204, SEQ ID NO: 1066, SEQ ID NO: 937. SEQ ID NO: 226, SEQ ID NO: 283, SEQ 
ID NO: 88. SEQ ID NO: 125, SEQ ID NO: 1 83, SEQ ID NO: 195, SEQ ID NO: 8 1, SEQ 

15 ID NO: 901. SEQ ID NO: 82, and SEQ ID NO: 42. 

Particularly preferred is a purified or isolated H. pylori cell envelope polypeptide or 
a fragment thereof, wherein the polypeptide is selected from the group consisting of SEQ 
ID NO: 147.1, SEQ ID NO: 1472, SEQ ID NO: 1487, SEQ ID NO: 1501, SEQ ID NO: 
1522, SEQ ID NO: 1552, SEQ ID NO: 1586, SEQ ID NO: 1727, SEQ ID NO: 1601, SEQ 

20 ID NO: 1638, SEQ ID NO: 1643, SEQ ID NO: 1812, SEQ ID NO: 1830, SEQ ID NO: 
1850, SEQ ID NO: 1854, SEQ ID NO: 1851, SEQ ID NO: 1640, SEQ ID NO: 1453, SEQ 
ID NO: 1664, SEQ ID NO: 1665, SEQ ID NO: 1666, SEQ ID NO: 1685, SEQ ID NO: 
1687, SEQ ID NO: 1688, SEQ ID NO: 1675, SEQ ID NO: 1702, SEQ ID NO: 1713, SEQ 
ID NO: 1600, SEQ ID NO: 1671, SEQ ED NO: 1691, SEQ ID NO: 1615, SEQ ID NO: 

25 1616, SEQ ID NO: 1855, SEQ ID NO: 1595, SEQ ID NO: 1633, SEQ ED NO: 1608, SEQ 
ID NO: 1611, SEQ ID NO: 1751, SEQ ID NO: 1772, SEQ ID NO: 1774, SEQ ID NO: 
1780, SEQ ID NO: 1783, SEQ ID NO: 1796, SEQ ED NO: 1809, SEQ ID NO: 1826, SEQ 
ED NO: 1 868, SEQ ID NO: 1 734. SEQ ID NO: 1786, SEQ ID NO: 1819, SEQ ID NO: 
1630,SEQIDNO: 1706,SEQIDNO: 1709,SEQIDNO: 1495,SEQIDNO: 1724,SEQ 

30 ID NO: 1670, SEQ ID NO: 1 725. SEQ ED NO: 1661, SEQ ID NO: 1873, SEQ ID NO: 
1753, SEQ ID NO: 1759, SEQ ID NO: 1761, SEQ ID NO: 1782, SEQ ED NO: 1883, SEQ 
ID NO: 1503,SEQIDNO: 1542.SEQIDNO: 18^, SEQIDNO: 1520, SEQ ID NO: 
1456, SEQ ID NO: 1458, SEQ ID NO: 1617, SEQ ID NO: 1628, SEQ ID NO: 1644, SEQ 
ID NO: 1 657, SEQ ID NO: 1 658. SEQ ID NO: 1755, SEQ ID NO: 1756, SEQ ED NO: 

35 1797, SEQ ID NO: 1799, SEQ ID NO: 1801, SEQ ID NO: 1483, SEQ ID NO: 1504, SEQ 
ED NO: 1532, SEQ ID NO: 1575. SEQ ID NO: 1833, SEQIDNO: 1888, SEQIDNO: 
1714, SEQ ED NO: 1624, SEQ ID NO: 1856, SEQ ID NO: 1857, SEQ ID NO: 1861, SEQ 
ID NO: 1537,SEQIDNO: 1773, SEQIDNO: 1717, SEQIDNO: 1733, SEQIDNO: 
1722, SEQ ID NO: 1659, SEQ ID NO: 1577, SEQ ED NO: 1721, SEQ ID NO: 1729, SEQ 
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ID NO: 1870, SEQ ID NO: 1576, SEQ ID NO: 1632, SEQ ID NO: 1 867, SEQ ID NO: 
1547, SEQ ID NO: 1533, SEQ ID NO: 1597, SEQ ID NO: 1596, SEQ ID NO: 1559, SEQ 
IDNO: 1599,SEQIDNO: 1788, SEQ ID NO: 1789, SEQ ID NO: 1875,SEQIDNO: 
1451. SEQ ID NO: 1478. SEQ ID NO: 1626, SEQ ID NO: 1781, SEQ ID NO: 660, SEQ 

5 ID NO: 660. SEQ ID NO: 855, SEQ ID NO: 534, SEQ ID NO: 675, SEQ ID NO: 404, 
SEQ ID NO: 518. SEQ ID NO: 464. SEQ ID NO: 672. SEQ ID NO: 640. SEQ ID NO: 
490, SEQ ID NO: 755, SEQ ID NO: 389, SEQ ID NO: 635, SEQ ID NO: 877, SEQ ID 
NO: 637, SEQ ID NO: 477, SEQ ID NO: 772, SEQ ID NO: 658, SEQ ID NO: 463, SEQ 
ID NO: 852, SEQ ID NO: 503, SEQ ID NO: 41 1, SEQ ID NO: 441, SEQ ID NO: 782, 
10 SEQ ID NO: 575, SEQ ED NO: 691, SEQ ID NO: 724, SEQ ID NO: 452, SEQ ID NO: 

386, SEQ ID NO: 497, SEQ ID NO: 712, SEQ ID NO: 591, SEQ ID NO: 638, SEQ ID 
NO: 740, SEQ ID NO: 697, SEQ ID NO: 569, SEQ ID NO: 470, SEQ ID NO: 700, SEQ 
ID NO: 586, SEQ ID NO: 823, SEQ ID NO: 627, SEQ ID NO: 627, SEQ ID NO: 684, 
SEQ ID NO: 551. SEQ ID NO: 478, SEQ ID NO: 508, SEQ ID NO: 545, SEQ ID NO: 

15 628, SEQ ID NO: 443, SEQ ID NO: 702, SEQ ID NO: 776, SEQ ID NO: 461, SEQ ID 
NO: 737, SEQ ID NO: 809, SEQ ID NO: ^2, SEQ ID NO: 879, SEQ ID NO: 773, SEQ 
ID NO: 468, SEQ ID NO: 842, SEQ ID NO: 788, SEQ ID NO: 624, SEQ ID NO: 788, 
SEQ ID NO: 644. SEQ ED NO: 727. SEQ ID NO: 631. SEQ ID NO: 450. SEQ ID NO: 
448, SEQ ID NO: 653, SEQ ID NO: 495, SEQ ID NO: 400, SEQ ID NO: 541, SEQ ID 

20 NO: 673. SEQ ID NO: 482, SEQ ID NO: 622, SEQ ID NO: 689, SEQ ID NO: 736, SEQ 
ID NO: 417, SEQ ID NO: 716, SEQ ID NO: 762, SEQ ID NO: 395, SEQ ID NO: 587, 
SEQ ID NO: 669, SEQ ID NO: 758, SEQ ID NO: 593, SEQ ID NO: 451, SEQ ID NO: 
827, SEQ ID NO: 502, SEQ ID NO: 719, SEQ ID NO: 469, SEQ ID NO: 715, SEQ ID 
NO: 847, SEQ ID NO: 453, SEQ ID NO: 527, SEQ ID NO: 652, SEQ ID NO: 745, SEQ 

25 ID NO: 567, SEQ ID NO: 848, SEQ ID NO: 430, SEQ ID NO: 748, SEQ ID NO: 396, 
SEQ ID NO: 588, SEQ ID NO: 795, SEQ ID NO: 523, SEQ ID NO: 791. SEQ ID NO: 
714, SEQ ID NO: 481 , SEQ ID NO: 765, SEQ ID NO: 837, SEQ ID NO: 833, SEQ ID 
NO: 585, SEQ ID NO: 865, SEQ ID NO: 764, SEQ ID NO: 440, SEQ ID NO: 465, SEQ 
ID NO: 555, SEQ ID NO: 526, SEQ ID NO: 687, SEQ ID NO: 692, SEQ ID NO: 693, 

30 SEQ ID NO: 677, SEQ ID NO: 649, SEQ ID NO: 812, SEQ ID NO: 820, SEQ ID NO: 
880, SEQ ID NO: 590, SEQ ID NO:713, SEQ ID NO:750, SEQ ID NO:613, SEQ ID NO: 
437, SEQ ID NO: 556, SEQ ID NO: 657, SEQ ID NO: 402, SEQ ID NO: 623, SEQ ID 
NO: 862, SEQ ID NO: 449, SEQ ID NO: 690, SEQ ID NO: 424, SEQ ID NO: 821, SEQ 
ID NO: 432, SEQ ID NO: 81 1, SEQ ID NO: 554, and SEQ ID NO: 809. 

35 In one embodiment, the H. pylori cell envelope polypeptide or a fragment thereof is 

an H. pylori flagella-associated polypeptide or a fragment thereof selected from the group 
consisting of SEQ ID NO: 1471, SEQ ID NO: 1472, SEQ ID NO: 1487, SEQ ID NO: 1501, 
SEQ ID NO: 1522, SEQ ID NO: 1552. SEQ ID NO: 1586. SEQ ID NO: 1727, SEQ ID 
NO: 1601, SEQ IDNO: 1638, SEQ IDNO: 1643, SEQ IDNO: 1812, SEQ IDNO: 1830, 
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SEQroNO: 1850, SEQIDNO: 1854,'SEQIDNO: 1851, SEQIDNO: 1640, SEQID 
NO: 660, SEQ ID NO: 660, SEQ ID NO: 855, SEQ ID NO: 534, SEQ ID NO: 675, SEQ 
ID NO: 404, SEQ ID NO: 518, SEQ ID NO: 464, SEQ ID NO: 672, SEQ ID NQ: 640, 
SEQ ID NO: 490, SEQ ID NO: 755, SEQ ID NO: 389, SEQ ID NO: 635, SEQ ID NO: 
5 877, SEQ ID NO: 637. SEQ ID NO: 477. SEQ ID NO: 772, and SEQ ID NO: 658. 

In another embodiment, the H /5;/on cell envelope polypeptide or a fragment 
thereof is an H. pylori umer membrane polypeptide or a fragment thereof selected from the 
group consisting of SEQ ID NO: 1453, SEQ ID NO: 1664, SEQ ID NO: 1665, SEQ ID 
NO: 1666. SEQ ID NO: 1685, SEQ ID NO: 1687, SEQ ID NO: 1688, SEQ ID NO: 1675, 

10 SEQ ID NO: 1702, SEQ ID NO: 1713, SEQ ID NO: 1600, SEQ ID NO: 1671, SEQ ID 
NO: 1691. SEQ ID NO: 1615, SEQ ID NO: 1616, SEQ ID NO: 1855. SEQ ID NO: 1595, 
SEQIDNO: 1633, SEQIDNO: 1608, SEQIDNO: 1611, SEQIDNO: 1751, SEQ ID 
NO: 1772, SEQ ID NO: 1774, SEQ ID NO: 1780, SEQ ID NO: 1783, SEQ ID NO: 1796, 
SEQ ID NO: 1 809, SEQ ID NO: 1826, SEQ ID NO: 1868, SEQ ID NO: 1734, SEQ ID 

15 NO: 1786, SEQ ID NO: 1819, SEQ ED NO: 1630, SEQ ID NO: 1706, SEQ ID NO: 1709, 
SEQ ID NO: 1495, SEQ ID NO: 1724, SEQ ID NO: 463, SEQ ID NO: 852, SEQ ID NO: 
503, SEQ ID NO: 41 \ \ SEQ ID NO: 441, SEQ ID NO: 782, SEQ ID NO: 575, SEQ ID 
NO: 691, SEQ ID NO: 724, SEQ ID NO: 452, SEQ ID NO: 386, SEQ ID NO: 497, SEQ 
ID NO: 712, SEQ ID NO: 591, SEQ ID NO: 638, SEQ ED NO: 740, SEQ ID NO: 697, 

20 SEQ ID NO: 569, SEQ ID NO: 470, SEQ ID NO: 700, SEQ ID NO: 586, SEQ ID NO: 

823, SEQ YD NO: 627, SEQ ID NO: 627, SEQ ID NO: 684, SEQ ED NO: 551, SEQ ID - 
NO: 478, SEQ ED NO: 508. SEQ ID NO: 545, SEQ ID NO: 628, SEQ ID NO: 443, SEQ 
ID NO: 702, SEQ ED NO: 776, SEQ ID NO: 461, SEQ ID NO: 737, SEQ ID NO: 809, 
SEQ ID NO: 642, SEQ BD NO: 879, SEQ ID NO: 773, SEQ ID NO: 468, SEQ ID NO: 

25 842, SEQ ID NO: 788, SEQ ID NO: 624, SEQ ID NO: 788, SEQ ID NO: 644, SEQ ID 
NO: 727, SEQ ID NO: 631 , SEQ BD NO: 450, SEQ ID NO: 448, and SEQ ID NO: 653. 

In yet another embodiment, the H. pylori cell envelope polypeptide or a fragment 
thereof is an H. pylori transporter polypeptide or a fragment thereof selected from the group 
consisting of SEQ ID NO: 1670, SEQ BD NO: 1725, SEQ ID NO: 1661, SEQ BD NO: 1873, 

30 SEQIDNO: 1753, SEQIDNO: 1759,SEQIDNO: 1761,SEQIDNO: 1782,SEQID 
NO: 1883, SEQ ID NO: 1503, SEQ ID NO: 1542, SEQ ID NO: 1872, SEQ ID NO: 1520, . 
SEQ ID NO: 1456, SEQ ID NO: 1458, SEQ ID NO: 1617, SEQ ID NO: 1628, SEQ ID 
NO: 1644, SEQ ID NO: 1657, SEQ ID NO: 1658, SEQ ID NO: 1755, SEQ ID NO: 1756, 
SEQ ID NO: 1797, SEQ ID NO: 1799, SEQ ID NO: 1801, SEQ ID NO: 1483, SEQ ID 

35 NO: 1504, SEQ ID NO: 1532, SEQ ID NO: 1575, SEQ ID NO: 1833, SEQ ID NO: 1888, 
SEQ ID NO: 1714, SEQ ID NO: 495, SEQ ED NO: 400, SEQ ID NO: 541, SEQ ID NO: 
673, SEQ ID NO: 482, SEQ ID NO: 622, SEQ ID NO: 689, SEQ ID NO: 736, SEQ ID 
. NO: 417, SEQ ID NO: 716, SEQ ID NO: 762, SEQ ID NO: 395, SEQ ID NO: 587, SEQ 
ID NO: 669, SEQ ID NO: 758, SEQ ID NO: 593, SEQ ID NO: 451, SEQ ID NO: 827, 
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SEQ ID NO: 502. SEQ ID NO: 71 9, SEQ ID NO: 469, SEQ ID NO: 715, SEQ ID NO: 

847, SEQ ID NO: 453, SEQ ID NO: 527, SEQ ID NO: 652, SEQ ID NO: 745, SEQ ID 
NO: 567, SEQ ID NO: 848, SEQ ID NO: 430, SEQ ID NO: 748. SEQ ID NO: 396, SEQ 

ID NO: 588, SEQ ID NO: 795, SEQ ID NO: 523, SEQ ID NO: 791, SEQ ID NO: 714, 
5 SEQ ID NO: 481, and SEQ ID NO: 765. 

. In another embodiment, the H. pylori cell envelope polypeptide or a fiagment 

thereof is an H /5//ori outer membrane polypeptide or a fegment thereof selected from 
group consisting of SEQ ID NO: 1624, SEQ ID NO: 1 856, SEQ ID NO: 1 857, SEQ ID 

NO: 1861, SEQ ID NO: 1537. SEQ ID NO: 1773, SEQ ID NO: 1717, SEQ ID NO: 1733, 
10 SEQ ID NO: 1722, SEQ ID NO: 1659, SEQ ID NO: 1577, SEQ ID NO: 1721, SEQ ID ' 

NO: 1729, SEQ ID NO: 1870, SEQ ID NO: 1576, SEQ ID NO: 1632, SEQ ID NO: 1867, 
SEQ ID NO: 1547, SEQ ID NO: 1533, SEQ ID NO: 1597, SEQ ID NO: 1596, SEQ ID 
NO: 1559, SEQ ID NO: 1599, SEQ ID NO: 1788, SEQ ID NO: 1789, SEQ ID NO: 1875, 
SEQ ID NO: 1451, SEQ ID NO: 1478, SEQ ID NO: 1626, SEQ ID NO: 1781, SEQ ID 
15 NO: 837, SEQ ID NO: 833, SEQ ID NO: 585, SEQ ID NO: 865, SEQ ID NO: 764, SEQ 
ID NO: 440, SEQ ID NO: 465, SEQ ID NO: 555. SEQ ID NO: 526, SEQ ID NO: 687, 
SEQ ID NO: 692, SEQ ID NO: 693, SEQ ID NO: 677, SEQ ID NO: 649, and SEQ ID NO: 
812. 

Particularly preferred is a purified or isolated H. /y/ori cytoplasmic polypeptide or a 

20 fragment thereof, wherein the polypeptide is selected from the group consisting of SEQ ID 
NO: 1598, SEQ ID NO: 1739, SEQ ID NO: 1775, SEQ ID NO: 1814, SEQ ID NO: 1448, 
SEQ ID NO: 1466, SEQ ID NO: 1535. SEQ ID NO: 1545, SEQ ID NO: 1550, SEQ ID 
NO: 1680, SEQ ID NO: 1701, SEQ ID NO: 1719, SEQ ID NO: 1744, SEQ ID NO: 1790, 
SEQIDNO: 1859,SEQIDNO: 1880,SEQIDNO: 1885,SEQIDNO: 1679,SEQID 

25 NO: 1482, SEQ ID NO: 1485, SEQ ID NO: 1459, SEQ ID NO: 1512, SEQ ID NO: 1515, 
SEQ ID NO: 1642, SEQ ID NO: 1 668, SEQ ID NO: 1 816, SEQ ID NO: 1 845, SEQ ID 
NO: 1865, SEQ ID NO: 1866. SEQ ID NO: 1886, SEQ ID NO: 1509, SEQ ID NO: 1510, 
SEQ ID NO: 1531, SEQ ID NO: 1579, SEQ ID NO: 1584, SEQ.ID NO: 1662, SEQ ID 
NO: 1703, SEQ ID NO: 1 704. SEQ ID NO: 1737, SEQ ID NO: 1740, SEQ ID NO: 1742, 

30 SEQ ID NO: 1754, SEQ ID NO: 1 847, SEQ ID NO: 1447, SEQ ID NO: 1546, SEQ ID 
NO: 1607, SEQ ID NO: 1 609. SEQ ID NO: 1610, SEQ ID NO: 1728, SEQ ID NO: 1489, 
SEQ ID NO: 1708, SEQ ID NO: 1 808, SEQ ID NO: 1 887, SEQ ID NO: 1498, SEQ ED 
NO: 1506, SEQ ID NO: 1592. SEQ ID NO: 1678, SEQ ID NO: 1778, SEQ ID NO: 1863, 
SEQIDNO: 1454, SEQ ID NO: 1538, SEQIDNO: 1567, SEQ ID NO: 1581, SEQ ID 

35 NO: 1583, SEQ ID NO: 1636, SEQ ID NO: 1639, SEQ ID NO: 1649, SEQ ID NO: 1669, 
SEQIDNO: 1695, SEQIDNO: 1757, SEQIDNO: 1776, SEQIDNO: 1848, SEQ ID 
. NO: 1849, SEQ ID NO: 1858, SEQ ID NO: 1884, SEQ ID NO: 1667, SEQ ID NO: 1690, 
SEQIDNO: 1813, SEQIDNO: 1468, SEQIDNO: 1470, SEQIDNO: 1811, SEQ ID 
NO: 1874, SEQIDNO: 1876, SEQIDNO: 1825, SEQIDNO: 1479, SEQIDNO: 1488, 



wo 96/40893 



PCTAJS96/09122 



-24- • 

SEQ ID NO: 1528, SEQ ID NO: 1566, SEQ ID NO: 1683, SEQ ID NO: 1692, SEQ ID 
NO: 1718. SEQ ID NO: 1614, SEQ ID NO: 1519, SEQ ID NO: 1476, SEQ ID NO: 1493, 
SEQ ID NO: 1497, SEQ ID NO: 1507, SEQ ID NO: 1490, SEQ ID NO: 1523, SEQ ID 
NO: 1524, SEQ ID NO: 1543, SEQ ID NO: 1551, SEQ ID NO: 1553, SEQ ID NO: 1554, 
5 SEQ ID NO: 1555, SEQ ID NO: 1562, SEQ ID NO: 1570, SEQ ID NO: 1587, SEQ ID 
NO: 1588. SEQ ID NO: 1591, SEQ ID NO: 1593, SEQ ID NO: 1684, SEQ ID NO: 1689, 
SEQ ID NO: 1694, SEQ ID NO: 1696, SEQ b NO: 1698, SEQ ID NO: 1700, SEQ ID 
NO: 1712, SEQ ID NO: 1720, SEQ ID NO: 1730, SEQ ID NO: 1735,SEQ IDNO: 1741, 
SEQ IDNO: 1748, SEQ ID NO: 1779, SEQ ID NO: 1821, SEQ IDNO: 1823, SEQ ID 

10 NO: 1828, SEQ ID NO: 1834, SEQ IDNO: 1835,SEQroNO: 1836, SEQ IDNO: 1839^ 
SEQ ID NO: 1852, SEQ ID NO: 1853, SEQ ID NO: 1869, SEQ ID NO: 1871, SEQ ID 
NO: 1878, SEQ ID NO: 1521. SEQ ID NO: 1602, SEQ ID NO: 1627, SEQ ID NO: 1450, 
SEQ ID NO: 1457, SEQ ID NO: 1463. SEQ ID NO: 1469, SEQ ID NO: 1481, SEQ ID 
NO: 1484, SEQ ID NO: 1492. SEQ ID NO: 1500, SEQ ID NO: 1505, SEQ IDNO: 1508, 

15 SEQ ID NO: 1541. SEQ ID NO: 1548, SEQ ID NO: 1580, SEQ ID NO: 1590, SEQ ID 
NO: 1594, SEQIDNO: 1603. SEQ IDNO: 1604, SEQ ID NO: 1606, SEQ ID NO: 1612, 
SEQ ID NO: 1613, SEQ ID NO: 1620. SEQ ID NO: 1621, SEQ ID NO: 1622. SEQ ID 
NO: 1631, SEQIDNO: 1645, SEQ ID NO: 1646, SEQIDNO: 1650, SEQIDNO: 1651, 
SEQ ID NO: 1652, SEQ ID NO: 1653. SEQ ID NO: 1656, SEQ ID NO: 1763, SEQ ID 

20 NO: 1787, SEQ ID NO: 1800, SEQ ID NO: 1806, SEQ ID NO: 1810. SEQ ID NO: 1864, 
SEQ ID NO: 1877. SEQ ID NO: 1881. SEQ ID NO: 390, SEQ ID NO: 876, SEQ ID NO: 
547, SEQ ID NO: 678, SEQ ID NO: 729, SEQ ID NO: 786, SEQ ID NO: 654, SEQ ID 
NO: 734, SEQ ID NO: 646, SEQ ID NO: 522, SEQ ID NO: 696, SEQ ID NO: 807, SEQ 
ID NO: 683, SEQ ID NO: 790, SEQ ID NO: 763, SEQ ID NO: 806, SEQ ID NO: 799, 

25 SEQ ID NO: 434, SEQ ID NO: 743, SEQ ID NO: 804, SEQ ID NO: 733, SEQ ID NO: 
826, SEQ ID NO: 562, SEQ ID NO: 420, SEQ ID NO: 664, SEQ ID NO: 850, SEQ ID 
NO: 857, SEQ ID NO: 861. SEQ ID NO: 872, SEQ ID NO: 544, SEQ ID NO: 830, SEQ 
ID NO: 446, SEQ ID NO: 397, SEQ ID NO: 699, SEQ ID NO: 459, SEQ ID NO: 509, 
SEQ ID NO: 818. SEQ ID NO: 488, SEQ ID NO: 438, SEQ ID NO: 83 1, SEQ ID NO: 

30 667, SEQ ID NQ: 429, SEQ ID NO: 680, SEQ ID NO: 597, SEQ ID NO: 460, SEQ ID 
NO: 709, SEQ ID NO: 822, SEQ ID NO: 466, SEQ ID NO: 584, SEQ ID NO: 388, SEQ 
ID NO: 631. SEQ ID NO: 787, SEQ ID NO: 532, SEQ ID NO: 619, SEQ ID NO: 723, 
SEQ ID NO: 641, SEQ ID NO: 698, SEQ IDNO: 630, SEQ ID NO: 869, SEQ ID NO: 
601 , SEQ ID NO: 415, SEQ ID NO: 542. SEQ ID NO: 704, SEQ ID NO: 572, SEQ ID 

35 NO: 467, SEQ ID NO: 399, SEQ ID NO: 579, SEQ ID NO: 739, SEQ ID NO: 849, SEQ 
ID NO: 824, SEQ ID NO: 871 , SEQ ID NO: 547, SEQ ID NO: 633, SEQ ID NO: 695, 
SEQ ID NO: 405, SEQ ID NO: 394, SEQ ID NO: 761, SEQ ID NO: 574, SEQ ID NO: 
596, SEQ ID NO: 832, SEQ ID NO: 651. SEQ ID NO: 867, SEQ ID NO: 614, SEQ ID 
NO: 401, SEQ ID NO: 393. SEQ ID NO: 413, SEQ ID NO: 835, SEQ ID NO: 863, SEQ 
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ID NO: 458. SEQ ID NO: 701, SEQ ID NO: 531, SEQ ID NO: 550, SEQ ID NO: 439, 
SEQ ID NO: 516, SEQ E) NO: 802, SEQ ID NO: 581, SEQ ID NO: 535, SEQ ID NO: 
578, SEQ ID NO: 492, SEQ ID NO: 858, SEQ ID NO: 720, SEQ ID NO: 813, SEQ ID 
NO: 426, SEQ ID NO: 834, SEQ ID NO: 609, SEQ ID NO: 489, SEQ ID NO: 480, SEQ 
5 ID NO: 406, SEQ ID NO: 392, SEQ ID NO: 456, SEQ ID NO: 707. SEQ ID NO: 533, 
SEQ ID NO: 728, SEQ ID NO: 769, SEQ ID NO: 671, SEQ ID NO: 602, SEQ ID NO: 
618, SEQ ID NO: 618, SEQ ID NO: 682, SEQ ID NO: 524, SEQ ID NO: 802, SEQ ID 
NO: 785, SEQ ID NO: 457, SEQ ID NO: 781, SEQ ID NO: 473, SEQ ID NO: 384, SEQ 
ID NO: 726, SEQ ID NO: 817, SEQ ID NO: 498, SiEQ ID NO: 436, SEQ ID NO: 815, 
10 SEQ ID NO: 856, SEQ ID NO: 650, SEQ ID NO: 844, SEQ ID NO: 580, SEQ ID NO: 
783, SEQ ID NO: 416, SEQ ID NO: 741, SEQ ID NO: 442, SEQ ID NO: 803, SEQ ID 
NO: 520, SEQ ID NO: 566, SEQ E) NO: 557, SEQ ID NO: 706, SEQ ID NO: 710, SEQ 
ID NO: 487, SEQ ID NO: 603, SEQ ID NO: 472, SEQ ID NO: 476, SEQ ID NO: 770, 

SEQ n) NO: 841. SEQ ID NO: 768. SEQ ID NO: 839, SEQ ID NO: 560, SEQ ID NO: 

15 796, SEQ ID NO: 483, SEQ ID NO: 634, SEQ ID NO: 445, SEQ ID NO: 853, SEQ ID 
NO: 525, SEQ ID NO: 798, SEQ ID NO: 549, SEQ ID NO: 836, SEQ ID NO: 589, SEQ 
ID NO: 760, SEQ ID NO: 462, SEQ ID NO: 789, SEQ ID NO: 507. SEQ ID NO: 828, 
SEQ ID NO: 866, SEQ ID NO: 754, SEQ ID NO: 730, SEQ ID NO: 617, SEQ ID NO: 
455, SEQ ID NO: 873, SEQ ID NO: 435, SEQ ID NO: 766, SEQ ID NO: 793, SEQ ID 

20 NO: 742, SEQ ID NO: 599, SEQ ID NO: 854, and SEQ ID NO: 632. 

In one OTbodiment, die jy. /;y/ori cytoplasmic polypeptide or a fra 
an H. pylori polypeptide or a fragment thereof involved in energy conversion selected from 
tiie group consisting of SEQ ID NO: 1598, SEQ ID NO: 1739, SEQ ID NO: 1775, SEQ ID 
NO: 1814, SEQ ID NO: 390, SEQ ID NO: 876, SEQ ID NO: 547, and SEQ ID NO: 678. 

25 In another embodiment, the //./y/or/ cytoplasmic polypeptide or a fragment tiiereof 

is an H pylori polypeptide or a fragment tiiereof involved in amino acid metabolism 
selected from tiie group consisting of SEQ ID NO: 1448, SEQ ID NO: 1466, SEQ ID NO: 
1535, SEQ ID NO: 1545, SEQ ID NO: 1550, SEQ ID NO: 1680, SEQ ID NO: 1701, SEQ 
ID NO: 1719, SEQ ID NO: 1744, SEQ ID NO: 1790, SEQ ID NO: 1859, SEQ ID NO: 

30 . 1880, SEQ ID NO: 1885, SEQ ID NO: 1679, SEQ ID NO: 1482, SEQ ID NO: 1485, SEQ 
ID NO: 1459, SEQ ID NO: 729, SEQ ID NO: 786, SEQ ID NO: 654, SEQ ID NO: 734, 
SEQ ID NO: 646, SEQ ID NO: 522, SEQ ID NO: 696, SEQ ID NO: 807, SEQ ID NO: 
683, SEQ ID NO: 790, SEQ ID NO: 763, SEQ ID NO: 806, SEQ ID NO: 799, SEQ ID 
NO: 434, SEQ ID NO: 743, SEQ ID NO: 804, and SEQ ID NO: 733. 

35 In yet another embodiment, the H/Ty/or/ cytoplasmic polypeptide or a fragment 

tiiereof is an /7;;/or/ polypeptide or a fra^ent thereof involved in nucleotide metabolism 
selected from tiie group consisting of SEQ ID NO: 1512, SEQ ID NO: 1515, SEQ ID NO: 
1642, SEQ ID NO: 1668, SEQ ID NO: 1816, SEQ ID NO: 1845, SEQ ID NO: 1865, SEQ 
ID NO: 1866, SEQ ID NO: 1886, SEQ ID NO: 1509, SEQ ID NO: 1510, SE9 ID NO: 826, 
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SEQ ID NO: 562, SEQ ID NO: 420, SEQ ID NO: 664, SEQ ID NO: 850, SEQ ID NO: 
857, SEQ ID NO: 861, SEQ ID NO: 872, SEQ ID NO: 544, SEQ ID NO: 830, and SEQ ID 
NO: 446. 

In yet a furthtt embodiment, the H ;7y/or/ cytoplasmic polypepti^^ 
5 thereofis an H/5;/on polypeptide or a fragment thereofinvolved in carbohydrate 

metabolism selected from the group consisting of SEQ ID NO: 1531, SEQ ID NO: 1579, 
SEQ ID NO: 1584, SEQ ID NO: 1662, SEQ ID NO: 1703, SEQ ID NO: 1704, SEQ ID * 
NO: 1737, SEQ ID NO: 1740, SEQ ID NO: 1742, SEQ ID NO: 1754, SEQ ID NO: 1847. 
SEQ ID NO: 1447, SEQ ID NO: 397, SEQ ID NO: 699, SEQ ID NO: 459, SEQ ID NO: ' 
10 509. SEQ ID NO: 818, SEQ ID NO: 488, SEQ ID NO: 438, SEQ ID NO: 83 1 , SEQ ID 
NO: 667, SEQ ID NO: 429, SEQ ID NO: 680, and SEQ ID NO: 597. 

In another embodiment, the H. pylori cytoplasmic polypeptide or a fragment thereof 
is an H. pylori polypeptide or a fragment thereof involved in cofector metabolism selected 
from the group consisting of SEQ ID NO: 1546, SEQ ID NO: 1607, SEQ ID NO: 1609, 
15 SEQ ID NO: 1610, SEQ ID NO: 1728, SEQ ID NO: 1489, SEQ ID NO: 460, SEQ ID NO: 
709, SEQ ID NO: 822, SEQ JD NO: 466; SEQ ID NO: 584, and SEQ ID NO: 388. 

In another embodiment, the H. pylori cytoplasmic polypeptide or a fragment thereof 
is an H. pylori polypeptide or a fragment thereof involved in lipid metabolism selected 
from the group consisting of SEQ ID NO: 1708, SEQ ID NO: 1808, SEQ ID NO: 1 887, 
20 SEQ ID NO: 631. SEQ ID NO: 787, and SEQ ID NO: 532. 

In another embodiment, the H. pylori cytoplasmic polypeptide or a fragment thereof 
is an H. pylori polypeptide or a fragment hereof involved m mRN A translation and 
ribosome biogenesis selected from the group consisting of SEQ ID NO : 1 498, SEQ ID NO: 
1506, SEQ ID NO: 1592, SEQ ID NO: 1678, SEQ ID NO: 1778, SEQ ID NO: 1863, SEQ 
25 ID NO: 619, SEQ ID NO: 723, SEQ ID NO: 641, SEQ ID NO: 698, SEQ ID NO: 630, and 
SEQIDNO:869. 

In another embodiment, the H. pylori cytoplasmic polypeptide or a fragment thereof 
is an H, pylori polypeptide or a fragment thereof involved in genome replication, 
transcription, recombination and repair selected from the group consisting of SEQ ID NO: 

30 1454, SEQ ID NO: 1538, SEQ ID NO: 1567. SEQ ID NO: 1581. SEQ ID NO: 1583. SEQ 
ID NO: 1636. SEQ ID NO: 1639, SEQ ID NO: 1649, SEQ ID NO: 1669, SEQ ID NO: 
1695, SEQ ID NO: 1757, SEQ ID NO: 1776, SEQ ID NO: 1848, SEQ ID NO: 1849, SEQ 
ID NO: 1858, SEQ ID NO: 1884, SEQ ID NO: 601, SEQ ID NO: 415, SEQ ID NO: 542, 
SEQ ID NO: 704, SEQ ID NO: 572, SEQ ID NO: 467, SEQ ID NO: 399, SEQ ID NO: 

35 579, SEQ ID NO: 739, SEQ ID NO: 849, SEQ ID NO: 824, SEQ ID NO: 871, SEQ ID 
NO: 547, SEQ ID NO: 633, SEQ ID NO: 695, SEQ ID NO: 405, SEQ ID NO: 394, and 
SEQ ID NO: 761. 

In another embodiment, the H. pylori cytoplasmic polypeptide or a fragment thereof 
is an H. pylori polypeptide or a fragment thereof involved in outer membrane or cell wall 
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biosynthesis selected from the group consisting of SEQ ID NO: 1667, SEQ ID NO: 1690, 
SEQ ID NO: 1813, SEQ ID NO: 1468, SEQ ID NO: 1470, SEQ ID NO: 181 1, SEQ ID 
NO: 574, SEQ ID NO: 596, SEQ ID NO: 832, SEQ ID NO: 651, SEQ ID NO: 867, SEQ 
ID NO: 614, SEQ ID NO: 401, and SEQ ID.NO: 393. 
5 In yet another embodiment, the H. pylori cytoplasmic polypq)tide or a fragment 

thereof is an H. pylori ch^erone polypeptide or a fragment thereof selected from the groiq) 
consisting of SEQ ID NO: 1874, SEQ ID NO: 1876, SEQ ID NO: 1825, SEQ ID NO: 413, 
SEQ ID NO: 835, and SEQ ID NO: 863. . 

Particularly preferred is a purified or isolated H. pylori secreted or periplasmic 

1 0 polypeptide or a fragment thereof, wherein the polypeptide is selected from the group 

consisting of SEQIDNO: 1455,SEQIDNO: 1589, SEQ ID NO: 1518, SEQ ID NO: 1529, 
SEQ ID NO: 1765, SEQ ID NO: 1770, SEQ ID NO: 1829, SEQ ID NO: 1556, SEQ ID 
NO: 1565, SEQ ID NO: 1569, SEQ ID NO: 1571, SEQIDNO: 1574, SEQIDNO: 1578, 
SEQ ID NO: 1663, SEQ ID NO: 1674, SEQ ED NO: 1676. SEQ ID NO: 1697, SEQ ID 

15 NO: 1699, SEQ ID NO: 1710, SEQ ID NO: 1715, SEQ ID NO: 1716, SEQ ID NO: 1732, 
SEQ ID NO: 1736, SEQ ID NO: 1745, SEQ ID NO: 1749, SEQ ID NO: 1750, SEQ ID 
NO: 1766, SEQ ID NO: 1767, SEQ ID NO: 1768, SEQ ID NO: 1769, SEQ ID NO: 1795, 
SiEQ ID NO: 1 802, SEQ ID NO: 1 804, SEQ ID NO: 1 824, SEQ ID NO: 1 83 1, SEQ ID 
NO: 1838, SEQ ID NO: 1 840, SEQ ID NO: 1844, SEQ ID NO: 1862, SEQ ID NO: 1879, 

20 SEQIDNO: 1882, SEQIDNO: 1890, SEQIDNO: 1494,SEQiDNO: 1634,SEQID 
NO: 1635,SEQIDNO: 1647, SEQIDNO: 1648,SEQIDNO: 1654,SEQIDNO: 1446, 
SEQ ID NO: 1449, SEQ ID NO: 1452, SEQ ID NO: 1473, SEQ ID NO: 1474, SEQ ID 
NO: 1480, SEQ ID NO: 1491, SEQ ID NO: 1502, SEQ ID NO: 1513, SEQ ID NO: 1605, 
SEQ ID NO: 1771, SEQ ID NO: 1526, SEQ ID NO: 1557, SEQ ID NO: 1560, SEQ ID 

25 NO: 1585, SEQ ID NO: 1672, SEQIDNO: 1677, SEQ ID NO: 1686, SEQIDNO: 1752, 
SEQIDNO: 1762, SEQIDNO: 1777, SEQIDNO: 1792, SEQIDNO: 1805, SEQ ID 
NO: 1815, SEQ ID NO: 1817, SEQ ID NO: 1827, SEQ ID NO: 1842, SEQ ID NO: 1846, 
SEQ ID NO: 1896, SEQ ID NO: 1530, SEQ ID NO: 1637, SEQ ID NO: 1461, SEQ ID 
NO: 1467. SEQ ID NO: 1623, SEQ ID NO: 1625, SEQ ID NO: 530, SEQ ID NO: 708, 

30 SEQ ID NO: 414, SEQ ID NO: 694, SEQ ID NO: 703, SEQ ID NO: 721, SEQ ID NO: 
749, SEQ ID NO: 685, SEQ ID NO: 444, SEQ ID NO: 606. SEQ ID NO: 582. SEQ ID 
NO: 621, SEQ ID NO: 868, SEQ ID NO: 666, SEQ ID NO: 408, SEQ ID NO: 538, SEQ 
ID NO: 573, SEQ ID NO: 639, SEQ ID NO: 668, SEQ ID NO: 524, SEQ ID NO: 422, 
SEQ ID NO: 819, SEQ ID NO: 611. SEQ ID NO: 674, SEQ ID NO: 577, SEQ ID NO: 

35 663, SEQ ID NO: 558, SEQ ID NO: 794, SEQ ID NO: 564, SEQ ID NO: 592. SEQ ID 
NO: 814, SEQ ID NO: 398. SEQ ID NO: 767. SEQ ID NO: 425. SEQ ID NO: 659, SEQ 
ID NO: 517, SEQ ID NO: 539, SEQ ID NO: 475, SEQ ID NO: 615, SEQ ID NO: 665, 
SEQ ID NO: 607, SEQ ID NO: 598, SEQ ID NO: 759, SEQ ID NO: 752, SEQ ID NO: 
595, SEQ ID NO: 686, SEQ ID NO: 528, SEQ ID NO: 705, SEQ ID NO: 828, SEQ ID 
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NO: 403, SEQ E) NO: 561, SEQ ID NO; 500, SEQ ro NO: 491, SEQ ID NO: 846, SEQ 
ID NO: 732, SEQ ID NO: 778, SEQ ID NO: 751, SEQ ID NO: 744, SEQ ID NO; 504, 
SEQ ID NO; 419, SEQ ID NO: 792. SEQ ID NO: 825, SEQ ID NO: 756, SEQ ID NO: 

519, SEQ ID NO; 870, SEQ ID NO: 777, SEQ ID NO: 808, SEQ ID NO: 506, SEQ ID. 
5 NO: 864, SEQ ID NO: 655, SjBQ ID NO; 407, SEQ ID NO; 427, SEQ ID NO: 774, SEQ 

ID NO; 797, SEQ ID NO: 688, SEQ ID NO: 815, SEQ ID NO: 71 8, SEQ ID NO: 859, 
SEQ ID NO: 775, SEQ ID NO; 874, SEQ ID NO: 543, SEQ ID NO: 878, SEQ ID NO: 
594, SEQ ID NO: 610, and SEQ ID NO: 600. ' 

Particularly preferred is a purified or isolated H. pylori surface or membrane 

10 polypeptide or a fragment thereof, wherein the polypeptide is selected from the group 

consistmg of SEQ ID NO; 151 1, SEQ ID NO: 1561, SEQ ID NO: 1563, SEQ ID NO; 1681, 
SEQ ID NO: 171 1, SEQ ID NO: 1731, SEQ ID NO: 1743, SEQ ID NO: 1747, SEQ ID 
NO: 1758, SEQ ID NO; 1893, SEQ ID NO; 1895, SEQ ID NO; 1573, SEQ ID NO: 1705, 
SEQ ID NO: 1707, SEQ ID NO; 1723, SEQ ID NO: 1726, SEQ ID NO: 1760, SEQ ID 

15 NO: 1764, SEQ ID NO; 1798, SEQ ID NO: 1803, SEQ ID NO; 1807, SEQ ID NO: 1889, 
SEQ ID NO: 1892, SEQ ID NO: 1460, SEQ ID NO: 1477, SEQ ID NO: 1499,SEQID 
NO: 1514, SiEQ ID NO; 1641, SEQ ID NO: 1534, SEQ ID NO: 1564, SEQ ID NO: 1673, 
SEQ ID NO: 1746, SEQ ID NO: 1794, SEQ ID NO: 1843, SEQ ID NO: 1894, SEQ ID 
NO: 1536, SEQ ID NO: 1544, SEQ ID NO: 1568, SEQ IDNO: 1572, SEQ IDNO: 1582, 

20 SEQ ID NO: 1738, SEQ ID NO: 1 891 , SEQ ID NO: 1 660, SEQ ID NO: 1793, SEQ ID 
NO: 1832, SEQ ID NO; 1841, SEQ ID NO: 1860, SEQ IDNO; 1486, SEQ ID NO: 1465, 
. SEQ ID NO: 1539, SEQ ID NO; 1693, SEQ ID NO: 1629, SEQ ID NO: 1540, SEQ ID 
NO: 1791, SEQ ID NO; 1525, SEQ ID NO; 1558, SEQ ID NO: 1655, SEQ ID NO: 1517, 
SEQ ID NO: 875, SEQ ID NO: 676, SEQ ID NO: 801, SEQ ID NO: 860, SEQ ID NO: 

25 747, SEQ ID NO: 529, SEQ ID NO; 387, SEQ ID NO: 391, SEQ ID NO: 515, SEQ ID 
NO: 625, SEQ ID NO: 568, SEQ ID NO; 454, SEQ ID NO; 800, SEQ ID NO; 499, SEQ 
ID NO: 779, SEQ ED NO; 648, SEQ ID NO: 643, SEQ ID NO: 537, SEQ ID NO: 511, 
SEQ ID NO: 616, SEQ ID NO: 829, SEQ ID NO: 546, SEQ ID NO: 780, SEQ ID NO; 
553, SEQ ID NO: 549, SEQ ID NO; 410, SEQ ID NO: 608, SEQ ID NO: 513, SEQ ID 

30 NO: 656, SEQ ID NO: 845, SEQ ID NO: 563, SEQ ID NO: 570, SEQ ID NO: 805, SEQ 
ID NO; 851, SEQ ID NO: 423, SEQ ID NO: 810, SEQ ID NO: 604, SEQ ID NO; 636, 
SEQ ID NO: 757, SEQ ED NO: 412, SEQ ID NO: 816, SEQ ID NO: 771, SEQ ID NO; 
418, SEQ ED NO: 662, SEQ IDNO: 512, SEQ IDNO; 679, SEQ IDNO: 605, SEQ ID 
NO: 421, SEQ ID NO: 552, SEQ ID NO; 576, SEQ ID NO: 571, SEQ ID NO: 725, SEQ 

35 IE) NO: 565, SEQ ID NO: 717, SEQ ID NO: 536, SEQ ID NO: 647, SEQ ID NO: 501, . 
. SEQ ID NO: 838, SEQ ID NO: 428, SEQ ID NO; 494, SEQ ID NO: 479, SEQ ID NO: 
711, SEQ ID NO: 722 ,SEQ ID NO: 645, SEQ ID NO: 670, SEQ ID NO: 746, SEQ ID 
NO: 493, SEQ ID NO: 540, SEQ ID NO: 612, SEQ IDNO: 629, SEQ IDNO: 484, SEQ 
ID NO: 485, SEQ ID NO: 486, SEQ ID NO: 433, SEQ ID NO: 385, and SEQ ID NO: 409. 
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hioneembodiment.theH;r,/o;^.surfaceormembm^ 
thereofisanH^/oWpolypeptideorafiagmentthereofhavm^ 
spanmngregionselectedfiomthegroupconsistingofSEQroNOrlSn SEOroWO- 
5 mNO '^'^"'''''^ ''''' '^^"'^^^ ''''' SEQ^NO: 1731, SEQ 

1895.SEQIDNO:875,SEQIDNO:676.SEQIDNO:S01.SEQIDNO:860 SEOID 

IDNO:625.SEQIDNO:568.SEQIDNO:454.SEQroNO:800.SEQIDNO-499 
SEQ ID NO: 779. and SEQ ID NO: 385. . V ii^ inu. 499, 

10 embodiment, the H/9;/ori surface or membrane polypeptide^ 

fragment thereof is an K pylori polypeptide or a fragment tiiereof having at least two 

membrane spamung regions selected from the group consisting of SEQ ID NO- 1573 SEO 
mNO:1705,SEQmNO:1707.SEQmNO:1723,SEQmNO:1726.SEQmN 
1. Z^^"^^^^' ^^^'SEQIDNO: 1798, SEQ ID NO: 1803.SEQIDNO: 1807 SEQ 
15 ID NO: 1889,SEQIDNO: 1892, SEQ IDNO: 1460. SEQ ID NO: 1477.SEQIDNO 
1?;™''°^ 1514.SEQIDNO: 1641. SEQ ID NO: 648. SEQ ID NO: 643, SEQ ID 
NO:537.SEQIDNO:511.SEQIDNO:616.SEQIDNO:829.SEQIDNO-546 SEO 
ID NO: 780. SEQ ID NO: 553. SEQ ID NO: 549, SEQ ID NO: 410. SEQ ID NO- 608 

SEQIDNO:513.SEQIDNO:656.SEQIDNO:845,SEQIDNO:563.SEQIDNO- 
iO 570. SEQ ID NO: 805. and SEQ ID NO: 851. 

In yet another embodiment, the H. pylori surface or membrane polypqrtide or a 
fiagment tiiereof is an H. pylori polypeptide or a fegment tiiereof having at least three 
membrane spanning regions selected from tiie group consisting of SEQ ID NO- 1534 SEO 
IDNO: 1564.SEQIDNO: 1673.SEQIDNO: 1746.SEQIDNO: 1794. SEQ ID NO- 
5 1843. SEQ ID NO: 1894, SEQ ID NO: 423. SEQ ID NO: 810, SEQ ID NO: 604. SEQ ID 
NO: 636. SEQ ID NO: 757. SEQ ID NO: 412. and SEQ ID NO: 816. 

In yet a further embodiment, tiie H /?y/orf surfece or membrane polypeptide or a 
fragment thereof is an H. pylori polypeptide or a fragment thereof havmg at least four 

membranespamungregionsselectedfromtiiegroupconsistingofSEQ IDNO- 1536 SEQ 
0 ID NO: 1544. SEQ ID NO: 1568. SEQ ID NO: 1572. SEQ ID NO: 1582. SEQ ID NO- 

1738. SEQ ID NO: 1891. SEQ IDNO: 1660. SEQ ID NO: 771. SEQ ID NO: 418, SEQ ID 
NO: 662. SEQ ID NO: 512. SEQ ID NO: 679, SEQ ID NO: 605, SEQ ID NO: 421 SEQ 
ID NO: 552, SEQ ID NO: 576, SEQ ID NO: 571. 

In anotiier embodiment, the H. pylori surface or membrane polypeptide or a 
5 fragment tiiereof is an K pylori polypeptide or a fragment tiiereof having at least five 
membrane spanning regions selected from tiie group consisting of SEQ ID NO- 1793 SEQ 
IDNO: 1832. SEQ IDNO: 1841, SEQ IDNO: 1860, SEQ ID NO: 1486. SEQ ID NO- 725 
SEQ ID NO: 565, SEQ ID NO: 717, SEQ ED NO: 536. SEQ ID NO: 647, and SEQ ID NO-' 
409. 
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In another embodiment, the H /y/orx siirface or memb 
jfragment thereof is an K pylori polypeptide or a fragment thereof having at least six 
membrane spannmg regions selected from the group consisting of SEQ ID NO: 1 465, SEQ 
ID NO: 1539, SEQ ID NO: 1693, SEQ ID NO: 1629, SEQ ID NO: 501. SEQ ID NO: 838, 
5 SEQ ID NO: 428, SEQ ID NO: 494, SEQ ID NO: 479, SEQ ID NO: 71 1, and SEQ ID NO: 
722. 

In yet another embodiment, the H. pylori surTace or membrane polypeptide or a 
fra^ent thereof is an //. pylori polypeptide or a fragment thereof having at least seven 
membrane spanning regions selected from the group consisting of SEQ ID NO: 1540, SEQ 

10 ID NO: 1791, SEQ ID NO: 1525, SEQ ID NO: 1558, SEQ ID NO: 1655, SEQ ID NO: 
1517, SEQ ID NO: 645, SEQ ID NO: 670, SEQ ID NO: 746, SEQ ID NO: 493, SEQ ID 
NO: 540, SEQ ID NO: 612, SEQ ID NO: 629, SEQ ID NO: 484, SEQ ID NO: 485, SEQ 
ID NO: 486, and SEQ ID NO: 433. 

In another aspect, the invention pertaiiis to any individual H /7^^ 

15 member or nucleic acid encoding such a member from the above-identified groups of i/. 
/y/or/ polypeptides. 

In another aspect, the invention features nucleic acids capable of binding mRN A of 
K pylori. Such nucleic acid is capable of acting as antisense nucleic acid to control the 
translation of mRNA of H/r^^/or/. A further aspect features a nucleic acid which is capable 
20 of binding specifically to an K pylori nucleic acid. These nucleic acids are also referred to 
herein as complements and have utility as probes and as capture reagents. 

In another aspect, the invention features an expression system comprising an open 
reading firame corresponding to K pylori nucleic acid. The nucleic acid fiirther comprises a 
control sequence compatible with an intended host. The expression system is usefiil for 
25 niaking polypeptides corresponding to H/?ytor/ nucleic acid. 

In another aspect, the invention features a cell transformed with tiie expression 
system to produce /f. /jy/orz polypeptides. 

In another aspect, the invention features a method of generating antibodies against 
K pylori polypeptides which are capable of |)inding specifically to H. pylori polypeptides. 
30 Such antibodies have utility as reagents for unmxmoassays to evaluate the abimdance and 
distribution of i£ /jy/ori-specific antigens. 

In another aspect, the mvention features a method of generating vaccines for 
immimizing an individual against H. pylori. The method includes: immunizing a subject 
with an H. pylori polypeptide, e.g., a surface or secreted polypeptide, or active portion 
35 thereof, and a pharmaceutically acceptable carrier. Such vaccmes have therapeutic and 
prophylactic utilities. 

In another aspect, the invention provides a method for generating a vaccine 
comprising a modified immunogenic H. pylori polypeptide, e.g., a surface or secreted 
polypeptide, or active portion thereof, and a pharmacologically acceptable carrier 
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In another aspect, the invention features a method of evaluating a compound, e.g. a 
polypeptide, e.g., a fragment of a host cell polypeptide, for the ability to bind an H. pylori 
polypeptide. The method includes: contacting the candidate compound with an H. pylori 

polypeptide and determining if the compound bmds or otherwise interacts vwth an H 
5 polypeptide. Compoxmds which bind pylori are candidates as activators or inhibitors of 
the bacterial life cycle. These assays can be perfomied w vi/ro or /« v/vo. 

, , In another aspect, the invention features a method of evaluating a compound, e.g. a 

polypeptide, e.g., a fragment of a host cell polypeptide, for the abiUty to bmd an /f. /(y/o^^ 
nucleic add, e.g., DNA or RNA. The method includes: contactmg the candidate 
1 0 compound with an H. pylori nucleic acid and determming if the compound binds or 
otherwise interacts with an H. pylori polypeptide. Compounds which bind H. pylori are 

candidates as activators or inhibitors of the bacterial life cycle. These assays can be 
performed in vitro or in vivo. 

The invention features H /»y/o77 polypeptides, preferably a substantially pure 

1 5 preparation of an H. pylori polypeptide, or a recombmant H. pylori polypeptide. In 
preferred embodiments: the polypeptide has biological activity; the polypeptide has an 
amino acid sequence at least 60%, 70%, 80%, 90%, 95%, 98%, or 99% identical to an 
amino acid sequence of the invention contained in the Sequence Listing, preferably it has 
about 65% sequence identity with an amino acid sequence of the invention contained in the 

20 Sequence Listmg, and most preferably it has about 92% to about 99% sequence identity 
with an amino acid sequence of the invention contained in the Sequence Listing; the 
polypeptide has an amino acid sequence essentially the same as an amino acid sequence of 
the invention contained in the Sequence Listing; the polypqjtide is at least 5, 10, 20, 50, 
1 00, or 1 50 amino acid residues in length; the polypeptide includes at least 5, preferably at 

25 least 10, more preferably at least 20, more preferably at least 50, 100, or 150 contiguous 
amino acid residues of the invention contained in the Sequence Listing. In yet another 
preferred embodiment, the amino acid sequence which differs in sequence identity by about 
7% to about 8% from the H. pylori amino acid sequences of the invention contained in the 
Sequence Listing is also encompassed by the invention. 

30 In preferred embodiments: the H. pylori polypeptide is encoded by a nucleic acid of 

the invention contained in the Sequence Listing, or by a nucleic acid having at least 60%, 
70%, 80%, 90%, 95%, 98%, or 99% homology with a nucleic acid of the invention 
contained in the Sequence Listing. 

In a preferred embodiment, the subject H. pylori polypeptide differs in amino acid 

35 sequence at 1, 2, 3, 5, 10 or more residues from a sequence of the invention contained in the 
Sequence Listing. The differences, however, are such that the H. pylori polypeptide 
exhibits an H. pylori biological activity, e.g., the H. pylori polypeptide retains a biological 
activity of a naturally occurring If. pylori enzyme. 



WO9d/40893 



PCTAJS96/09122 



-32- • 

In preferred embodiments, the polypeptide includes all or a fiagment of an amino 
acid sequence of the invention cbntained in the Sequence Listing; fused, in reading frame, 
to additional amino acid residues, preferably to residues encoded by genomic DNA 5* or 3' 
to the genomic DNA which encodes a sequence of the invention contained in the Sequence 
5 Listing. 

In yet other preferred embodiments, the K pylori polypeptide is a recombinant 

fusion protein having a first H jDjy/or/ polypeptide portion and a second polypeptide 
portion, e.g., a second polypeptide portion having an amino acid sequence unrelated to H. 
pylori. The second polypeptide portion can be, e.g., any of glutatiiione-S-transferase, a 
10 DNA binding domain, or a polymerase activating domain. In preferred embodiment tiie 
fusion protein can be used in a two-hybrid assay. 

Polypeptides of the invention include those vMch. arise as a result of alternative 
transcription events, alternative RNA splicing events, and alternative translational and 
postranslational events. 

15 The invention also encompasses an immunogenic component whidi includes an H. 

pylori polypeptide in an immunogenic preparation; the immunogenic component being 
capable of eliciting an immune response specific for tiie H. pylori polypeptide, e.g., a 
humoral response, an antibody response, or a cellular response. In preferred embodiments, 
tiie unmunogenic component comprises at least one antigenic determinant from a 

20 polypeptide oftiie invention contained in tixe Sequence Listing. 

In another aspect, the invention provides a substantially pure nucleic acid having a 
nucleotide sequence which encodes an H /7y/or/ polypeptide. In preferred embodiments: 
the encoded polypeptide has biological activity; tiie encoded polypeptide has an amino acid 
sequence at least 60%, 70%, 80%, 90%, 95%, 98%, or 99% homologous to an amino acid 

25 sequence of the invention contained in tiie Sequence Listing; tiie encoded polypeptide has 
an amino acid sequence essentially tiie same as an amino acid sequence of the invaition 
contained m tiie Sequence Listing; tiie encoded polypeptide is at least 5, 10, 20, 50, 100, or 
150 amino acids in lengtii; the encoded polypeptide comprises at least 5, preferably at least 
10, more preferably at least 20, more preferably at least 50, 100, or 150 contiguous amino 

30 acids oftiie invention contained in the Sequence Listing. 

In preferred embodiments: the nucleic acid of the invention is that contained in the 
Sequence Listing; tiie nucleic acid is at least 60%, 70%^ 80%, 90%, 95%, 98%, or 99% 
homologous with a nucleic acid sequence of the invention contained in the Sequence 
Listing. 

35 In a preferred embodunent, the encoded /f.pj;/or/ polypeptide differs (e.g., by 

amino acid substitution, addition or deletion of at least one amino acid residue) in amino 
acid sequence at 1, 2, 3, 5, 10 or more residues, from a sequence oftiie invention contamed 
in tiie Sequence Listing. The differences, however, are such tiiat: the H. pylori encoded 
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polypeptide exhibits a K pylori biological activity, e.g., the encoded H. pylori enzyme 
retains a biological activity of a naturaUy occurring ii 

In preferred embodiments, the encoded polypeptide includes all or a fragment of an 
amino acid sequence of the invention contained in the Sequence Listing; fused in reading 
5 frfflne, to additional amino acid residues, preferably to residues encoded by genomic DNA 
5* or 3' to the genomic DNA which encodes a sequence of the invention contamed m the 
Sequence Listmg. 

In preferred embodunents, the subject K pylori nucleic acid will include a 

transcriptional regulatory sequence, e.g. at least one of a transcriptional promoter or 
10 transcriptional enhancer sequence,, operablylmked to the H 

render the K pylori gene sequence suitable for expression in a recombinant host cell. 

In yet a further prefenred embodiment, the nucleic acid which encodes an K pylori 

polypeptide of the invention, hybridizes under stringent conditions to a nucleic acid probe 

corresponding to at least 8 consecutive nucleotides of the invention contained in the 
15 Sequence Listing; more preferably to at least 12 consecutive nucleotides of the invention 

contained in the Sequence Listing; more preferably to at least 20 consecutive nucleotides of 

the invention contained in the Sequence Listing; more preferably to at least 40 consecutive 

nucleotides of the invention contained in the Sequence Listing. 

In a preferred embodiment, the nucleic acid encodes a peptide which dififers by at 
20 least one amino acid residue from the sequences of the invention contained in the Sequence 

Listing. 

In a preferred embodiment, the nucleic acid differs by at least one nucleotide from a 
nucleotide sequence of the invention contained in the Sequence Listing which encodes 
amino acids of the invention contained in the Sequence Listing. 

25 In another aspect, the invention encompasses: a vector including a nucleic acid 

which encodes an K pylori polypeptide or an H. pylori polypeptide variant as described 
herein; a host cell transfected with the vector, and a method of producing a recombinant H. 
pylori polypeptide or H. pylori polypeptide variant; includmg culturing the cell, e.g.,, in a 
cell culture niedium, and isolating the H. pylori or H. jcry/or/ polypeptide variant, elg., from 

30 the cell or from the cell culture mediimi. 

In another aspect, the invention features, a purified recombinant nucleic acid having 
at least 50%, 60%, 70%, 80%, 90%, 95%, 98%, or 99% homology with a sequence of the 
invention contained in the Sequence Listing. 

The invention also provides a probe or primer which includes a substantially 

35 purified oligonucleotide. The oligonucleotide includes a region of nucleotide sequence 
which hybridizes under stringent conditions to at least 10 consecutive nucleotides of sense 
or antisense sequence of the invention contained in the Sequence Listing, or naturally 
occurring mutants thereof. In preferred embodiments, the probe or primer further includes 
a label group attached thereto. The label group can be, e.g., a radioisotope, a fluorescent 
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compound, an enzyme, and/oi' an enzyme co-factor. Preferably the oligonucleotide is at 

least 10 and less than 20. 30, 50, 100. or 150 nucleotides in length. 

The mvention further provides nucleic acids, e.g., RNA or DNA, encoding a 

polypeptide of the invention. This mcludes double stranded nucleic acids 
5 and autisense single strands. 

The H />v/on strain, from wWch genomic sequences have been sequenced, has been 
deposited in tiie American Type Culture CoUection(ATCC # 55679) as strain HP-^ 

Included in *e invention are: aUelic variations; natural mutants; induced mutants; 

proteins encoded by DNA that hybridizes under high or low stringency conditions to a 
10 nucleic acid vrhich encodes a polypeptide ofthe mvention contained in the Sequence 
Listing (for definitions of high arid low stringency see Current Protocols in Molecule 
Biology, John Wiley & Sons, New York, 1989. 6.3.1 - 6.3.6, hereby incorporated by 
reference); and. polypeptides specifically bound by antisera to H. pylori polypeptides, 
especially by antisera to an active site or binding domain of iZ pylori polypeptide. The 
15 invention also includes fragments, preferably biologically active fragments. These and 
other polypeptides are also referred to herein as H. pylori polypeptide analogs or variants 

Putative functions have been determined for several of the H. pylori polypeptides of 
the invention, as shown in Table 1. 

Accordingly, uses of the claimed K pylori polypeptides in these identified fimctions 
20 are also within the scope of the invention. ' 

In addition, the present invention encompasses K pylori polypeptides characterized 
as shown in Table 1 below, including: H. pylori ceU envelope proteins, H. pylori 
periplasmic/secreted proteins, H pylori cytoplasmic proteins, and other H. pylori surface 
and membrane proteins. Members of these groups were identified by BLAST homology 
25 searches and by searches for secretion signal or transmembratie protein motifs^ 

(Polypeptides in the same row of Table 1 , ie!, rows 1 and 3, or rows 2 and 4, are related to 
one another as described in Table 3 below.) 
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TABLE OF FUNCTIONAL GROUPS 




nt 


aa 




nt 


aa 


. ORFName 


SeqID 
# 


SeqID 

. # 


ORFName 


SeqID 
# 


SeqID 
# 


Row 


1 


2 




3 


4 


A. CELL ENVELOPE 


A. 1 . Flagella-associated 




- ■ 






01gpl0401orfl 


1020 


1471 


26588588^ 


217 


660 


01gpl0401orf5 


1021 


1472 


26588588.aa 


217 


660 


02aell612orf21 


1036 


1487 


6288949.aa 


367 


855 


02cel0213orf7 


1050 


1501 


22692187^ 


911 


534 


02ge20116orf34 


1071 


1522 


29454837^ 


944 


675 


04gell713orf5 


1101 


1552 


1171928.aa 


18 


404 


04gell713orf5 


1101 


1552 


21699087^ 


107. 


518 


05ep20322orfll 


1135 


1586 


16219090^ 


894 


464 


12ge20305offll 


1276 


1727 


29298130.aa 


943 


672 


06cp20302orfl2 


1150 


1601 


25525277^ 


203 


640 


07ge20415oi£27 


1187 


1638 


19557055^ 


85 


490 


07ge20415oi£27 


1187 


1638 


36111066^ 


290 


755 


O7ge31107orf2 


1192 


1643 


104792.aa 


5 


389 


29zpl0241orf6 


1361 


1812 


24882763^ 


199 


635 


hp2el0911orf5 


1379 


1830 


917152.aa 


992 


877 


hp3elll22orfl 


1399 


1850 


25478375^ 


934 


637 


hp3elll68or£2 


1403 


1854 


16984442^ 


899 


477 


hpelll22orf5 


1400 


1851 


3942217.aa . 


302 


772 


07ge20415orf34 


1189 


1640 


26380318^ 


215 


658 


A.2. Inner membrane proteins 


01cell016oifl 


1002 


1453 








09apll406orfl4 


1213 


1664 


16131887.aa 


893 


463 


09apll406orn5 


1214 


1665 


6093906.aa 


984 


852 


09apll406orf5 


1215 


1666 


2082012.aa 


97 


503 


Ilcell603orfl6 


1234 


1685 


1204418^ 


22 


411 


Ilcell603orfl6 


1234 


1685 


14455461.aa 


49 


441 


llcell603or£25 


1236 


1687 


4035783^ 


309 


782 


Ilcell603orfl5 


1237 


1688 


23915877^ 


150 


575 


09cpl0502or£22 


1224 


1675 


30730068.aa 


240 


691 


09cpl0502oif22 


1224 


1675 


3385833.aa 


957 


724 


llgpl0904or£29 


1251 


1702 


14713512.aa 


57 


452 


12apl0324orf2 


1262 


1713 


10353 192.aa 


2 


386 


06cp20302orfl0 


1149 


1600 


203192.aa 


92 


497 


09ap20802orf5 


1220 


1671 


32704686.aa 


255 


712 


Ilgel0309orn4 


1240 


1691 


24222885.aa 


164 


591 


Ilgel0309orfl4 


1240 


1691 


2548562.aa 


201 


638 


06gpl0409orf7 


1164 


1615 


34666680.aa 


278 


740 


06gpl0409orf8 


1165 


1616 


3203142.aa 


245 


697 
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hp3elll68orf29 


1404 


1855 


23853 165.aa 


921 


569 


06cpllll8orf6 


1144 


1595 


16412593.aa 


896 


470 


06cpllll8orf6 


1144 


1595 


32236462.aa 


248 


700 


07ee20513orf28 


1182 


1633 


24132293.aa 


159 


586 


07ee20513orf28 


1182 


1633 


486075.aa 


979 


823 


06epl0306orfl2 


1157 


1608 


246S1083.aa 


194 


627 


06epl0306orf3 


1160 


1611 


24651083.aa 


194 


627 


06epl0306orf3 


1160 


1611 


30089217.aa 


946 


684 


13epl2003orf20 


1300 


1751 


23493756.aa 


916 


551 


14gel0705orfll 


1321 


1772 


17086587.aa 


76 


478 


14gel0705orfll 


1321 


1772 


21486677.aa 


905 


508 


14gel0705orfll 


1321 


1772 


23468781.aa 


914 


545 


14gel0705orfll 


1321 


1772 


24708129.aa 


931 


628 


14gpll820orfl3 


1323 


1774 


14494077.aa 


50 


443 


14gpll820orfl3 


1323 


1774 


3242337.aa 


250 


702 


14gpll820prfl3 


1323 


1774 


3962777.aa 


969 


776 


14gpl2015orfl2 


1329 


1780 


15824052.aa 


66 


461 


14gpl2015orfl2 


1329 


1780 


34489543.aa 


275 


737 


14gpl2015orfl6 


1332 


1783 


4698838^ 


330 


809 


27zel0351orfl7 


1345 


1796- 


25605166.aa 


204 


642 


292pl0241orfl4 


1358 


1809 


9776562.aa 


383 


879 


hplpl3947orf2 


1375 


1826 


3953143.aa 


303 


.773 


hp4pll352orf4 


1417 


1868 


16406265.aa 


70 


468 


13apll517or£20 


1283 


1734 


5267037.aa 


983 


842 


16ael0113orn 


1335 


1786 


423131.aa 


972 


788 


hplpl3922ore2 


1368 


1819 


24611590.aa 


929 


624 


07eell620orf2 


1179 


1630 


423131.aa 


972 


788 


12ael0622orf9 


1255 


1706 


259665.aa 


936 


644 


12ael0622orf9 


1255 


1706 


34097707.aa 


267 


727 


12aell404orfl5 


1258 


1709 


24806290.aa 


197 


631 


02cel0213orfl4 


1044 


1495 


14645905.aa 


55 


450 


12gel0305orfl5 


1273 


1724 


14642202.aa 


54 


448 


01xe21717oifl8 


1024 


1475 


26261 040.aa 


210 


653 


A.3. Transporters 


09ap20802orf27 


1219 


1670 


20032561. aa 


90 


495 


12gel0305orfl6 


1274 


1725 


11132778.aa 


15 


400 


09aell601orfl4 


1210 


1661 


23439633.aa 


913 


541 


09aell601oifl4 


1210 


1661 


29302003.aa 


227 


673 


hp5ell726orf7 


1422 


1873 


179677.aa 


79 


482 


14cellll3orfl 


1302 


1753 


24609593;aa 


191 


622 


14cpl0119orfl2 


1308 


1759 


30662792.aa 


238 


689 


14cpl0119orfl5 


1310 


1761 . 


344273 17.aa 


274 


736 


14gpl2015orfl4 


1331 


1782 


12617677.aa 


27 


417 


hp5el5440orfl6 


1432. 


1883 


33203 192.aa 


258 


716 


hp5el5440orfl6 


1432 


1883 


36573502.aa 


295 


762 


02cell022orf7 


1052 


1503 


1071890.aa 


10 


395 


04epl0811orf4 


1091 


1542 


24215.aa 


160 


587 



wo 96/40893 PCT/US9<y09I22 



-37- ' 



04epl0811orf4 


1091 


1542 


28971 l.aa 


225 


669 


hp5ell726orf4 


1421 


1872 


36203402.aa 


964 


758 


02ge20116orf28 


1069 


1520 


24238762.aa 


166 


593 


01cell513or£21 


1005 


1456 


1464715.aa 


56 


451 


01cell513or£21 


1005 


1456 


4882763.aa 


980 


827 


01cell618orflO 


1007 


1458 


207817.aa 


903 


502 


06gpll202orf7 


1166 


1617 


33399142.aa 


261 


719 


07q)217146rfl3 


1177 


1628 


16406581.aa 


71 


469 


07gpll807orf25 


1193 


1644 


3319687.aa 


955 


715 


07gpll807orf8 


1206 


1657 


5875152.aa 


361 


847 


07gpll807orf9 


1207 


1658 


14714687.aa 


58 


453 


14ce20219orfl 


1304 


1755 


22441050.aa 


114 


527 


14ce20219or£2 


1305 


1756 


26258562.aa 


940 


652 


27zel0351orfl8 


1346 


1797 


35345228.aa 


960 


745 


27zel0351orf24 


1348 


1799 


23728388.aa 


144 


567 


27zel0351orf29 


1350 


1801 


5878208.aa 


362 


848 


02aell611oifll 


1032 


1483 


13726562.aa 


40 


430 


02aell611orfll 


1032 


1483 


35428912.aa 


285 


748 


02cel 1022oif8 


1053 


1504 


10723412^ 


11 


396 


02cell022orf8 


1053 


1504 


24218968.aa 


161 


588 


02cell022orf8 


1053 


1504 


4455467.aa 


974 


795 


03eell215or£29 


1081 


1532 


22265691^ 


111 


523 


05cpll911orf41 


1124 


1575 


4338438.aa 


316 


791 


hp2pl0625orf28 


1382 


1833 


32952^ 


257 


714 


hp5pl5641orfl2 


1437 


1888 


17787558.aa 


78 


481 


12^10324orf3 


1263 


1714 


3906712.aa 


966 


765 


A.4. Outer membrane proteins 


07ap80601orf8 


1173 


1624 


5083193.aa 


352 


837 


hp3elll68orf30 


1405 


1856 


4960952.aa 


981 


833 


hp3pl0156orfl2 


1406 


1857 


24104558^ 


158 


585 


hp4el3394orf2 


1410 


1861 


7116626.aa 


989 


865 


04cell617orf2 


1086 


1537 


36126938.aa 


963 


764 


14gel0705orf5 


1322 


1773 


1431462.aa 


48 


440 


14gel0705orf5 


1322 


1773 


16225006.aa 


68 


465 


12apl0324orn 


1266 


1717 


23531562.aa 


135 


555 


13ael0712orf9 


1282 


1733 


22379952.aa 


910 


526 


12gel0305orfl 


1271 


1722 


30478562.aa 


236 


687 


12gel0305orfl 


1271 


1722 


31250333.aa 


241 


692 


07gp31516orf4 


1208 


1659 


31262.aa 


949 


693 


05cp20518orf33 


1126 


1577 


2947968 l.aa 


945 


677 


12apll614orf8 


1270 


1721 


26054702.aa 


207 


649 


12ge20305orf2 


1278 


1729 


4721061. aa 


977 


812 


A.S. Other cell envelope proteins 


hp4pll352orf9 


1419 


1870 


4821082.aa 


978 


820 


05cp20518orf3 


1125 


1576 


978477.aa 


994 


880 


07ee20513orfl4 


1181 


1632 


24220627.aa 


163 


590 


hp4pll352orf2 


1416 


1867 


32705252.aa 


256 


713 
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hp4pll352oi£2 


1416 


1867 


35445843^ 


287 


750 


04gell713orfll 


1096 


1547 


24427340.aa 


184 


613 


O3eell215or£30 


1082 


1533 


14163 12.aa 


45 


437 


06cpll722oifl5 


1146 


1597 


23535937.aa 


136 


556 


06cpll722orfl5 


1146 


1597 


263663 12ita 


214 


657 


06cpll722orfl2 


1145 


1596 


114505.aa 


16 


402 


0Sae20220oif32 


1108 


1559 


2461062.aa 


192 


623 


06cpll722or£21 


1148 


1599 


682821 8.aa 


373 


862 


16ael0508orfI3 


1337 


• 1788 


14642217^ 


892 


449 


16ael0508orfl4 


1338 


1789 


30703 183.aa 


239 


690 


hp5el2982oifl4 


1424 


1875 


1365943.aa 


34 


424 


01ae22001or£2 


1000 


1451 


4826401. aa 


340 


821 


01xe21717orf5 


1027 


1478 


1385937.aa 


41 


432 


Olxe21717orf5 


1027 


1478 


4714375.aa 


332 


811 


07cel0203orf22 


1175 


1626 


23526667.aa 


134 


554 


14gpl2015orfl3 


1330 


1781 


4698838.aa 


330 


809 


B. CYTOPLASAMIC PROTEINS 


B.l . Protems involved in energy conversion 


06cpll722orfl6 


1147 


1598 


10553192.aa 


882 


390 


13eel0216oifSS 


1288 


1739 


914087.aa 


382 


876 


14gpll820orf20 


1324 


1775 


23475342.aa 


130 


547 


hplpll244orf7 


1363 


1814 


29500075.aa 


230 


678 


B.2. Proteins involved in amino acid metabolism 


01ael2021orfl 


997 


1448 


34109763.aa 


269 


729 


01eell621orf6 


1015 


1466 


4177212.aa 


312 


786 


O3ge31106orfl 


1084 


1535 


26301059.aa 


211 


654 


04ep71403orfl5 


1094 


1545 


34194093.aa 


959 


,734 


04gell713orf37 


1099 


1550 


25992137.aa 


938 


646 


09gpl0903orG 


1229 


1680 


21976637.aa 


110 


522 


Ilgpl0904orf27 


1250 


1701 


31681556.aa 


244 


696 


12apll614orf4 


1268 


1719 


45914063.aa 


328 


807 


13eel2016oifl0 


1293 


1744 


30082267.aa 


235 


683 


16aelOS08or£21 


1339 


1790 


429192.aa 


315 


790 


hp3pl0349orfl6 


1408 


1859 


36594167.aa 


296 


763 


hp5el5211oif22 


1429 


1880 


4578469.aa 


976 


806 


hp5el5440orfl9 


1434 


1885 


4492217.aa 


321 


799 


09cpl0713oif29 


1228 


1679 


1408.aa 


43 


434 


02aell611orfl ■ 


1031 


1482 


35269000.aa 


281 


743 


02aell612orfl3 


1034 


1485 


4570262.aa 


326 


804 


01cell618orn8 


1008 


1459 


. 34189716.aa . 


272 


733 


B.3. Proteins involved in nucleotide metabolism 


02cp20821orfl0 


1061 


1512 


4882652.aa 


344 


826 


02ep30607orfl0 


1064 


1515 


23598962.aa 


139 


562 


07ge20415orf6 


1191 


1642 


12897656.aa 


30 


420 


09ap20802orfl 


1217 


1668 


2738378.aa 


220 


664 


hplpl3852orf5 


1365 


1816 


598933.aa 


364 


850 


hp3ell024orf24 


1394 


1845 


6517040.aa 


369 


857 
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hp4el4535orD 


1414 


1865 


677088.aa 


372 


861 


hp4el4535orf4 


1415 


1866 


867183.aa 


991 


872 


hp5elS440orf21 


1435 


1886 


23442642^ 


128 


544 


02cpll822oTf22 


1058 


1509 


4895327.aa 


347 


830 


02cpll822orf26 


1059 


1510 


14574201^ 


52 


446 


B.4. Proteins involved in carbohydrate metabolism 


03eell215orf26 


1080 


1531 


10737627^ 


12 


397 


05cp20518orf5 


1128 


1579 


32144532.aa 


247 


699 


05cp20518orf64 


1133 


1584 


15807794.aa 


64 


459 


09aell601orf3 


1211 


1662 


2149041.aa 


101 


509 


llgpll422oifl 


1252 


1703 


4787562.aa 


338 


818 


llgpll422or£2 


1253 


1704 


19541302.aa 


83 


488 


13eel0216orf43 


1286 


1737 


14257751^ 


46 


438 


13eel0216orf56 


1289 


1740 


48971 77.aa 


348 


831 


13eel0216orf9 


1291 


1742 


2855006.aa 


223 


667 


14cell519or£2 


1303 


1754 


13723593.aa 


39 


429 


hp3ell060orfll 


1396 


1847 


29557266.aa 


232 


680 


01aell421orn 


996 


1447 


24300682^ 


168 


597 


B.S. Proteins involved in co&ctor metabolism 


04gel0816or£2 


1095 


1546 


1581937.aa 


65 


460 


06eel0709orf5 


1156 


1607 


3261306.aa 


952 


709 


06epl0306orfl3 


1158 


1609 


485375.aa 


341 


822 


06epl0306orfl4 


1159 


1610 


16251627.aa 


69 


466 


12ge20305orfl4 


1277 


1728 


24089437.aa 


924 


584 


02aell612orf26 


1038 


1489 


10407625.aa 


4 


388 


B.6. Proteins involved in lipid metabolism 


12aell404orfl4 


1257 


1708 


24806290.aa 


197 


631 


292pl0241orfll 


1357 


1808 


422937.aa 


313 


787 


hp5el5440orf22 . 


1436 


1887 


22667967.aa 


119 


532 


B.7. Proteins involved in mKNA translation and 


ribosome biogenesis 


02cel0213orf2 


1047 


1498 


24500088.aa 


188 


619 


02cpll404orfll 


1055 


1506 


33601 578.aa 


956 


723 


06cel0515orf4 


1141 


1592 


25595387.aa 


935 


641 


09cpl0713orf28 


1227 


1678 


32036462.aa 


246 


698 


14gpll820orfS 


1327 


1778 


24803280^ 


196 


630 


hp4el4522orfll 


1412 


1863 


785437.aa 


376 


869 


B.8. Proteins involved in genome replication. 


transcription, recombination& repair 


01cell016orfl4 


1003 


1454 


24396937.aa 


172 


601 


04cell617orf27 


1087 


1538 


12520952.aa 


25 


415 


05apll505orfl 


1116 


1567 


23440814.aa 


126 


542 


05cp20518or£56 


1130 


1581 


32431687.aa 


951 


704 


05cp20518orf63 


1132 


1583 


23880087:aa 


147 


572 


07gell504orf4 


1185 


1636 


16305252.aa 


895 


467 


07ge20415orf30 


1188 


1639 


10745275.aa 


14 


399 


07gpll807orf35 


1198 


1649 


24036302.aa 


154 


579 
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1218 


1669 


34574062.aa 


277 


739 




lzl8 


1669 


58791 60.aa 


363 


849 


1 1 (T(>1 H'^nOni-f^ 1 

iigciujworiDi 


1244 


1695 


487750,aa 


342 


824 


InCczl J loom 


1306 


1757 


8S786.aa 


378 


871 


i4gpi 1 ozuoriz / 


1325 


1776 


23475342.aa 


130 


547 


npjei 1 uouonz 


1397 
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B.9. Proteins involved in outOT membrane or 


cell wall biosynthesis 


09apll406orf8 


1216 


1667 


23912807.aa 


149 


574 


09apl 1406orf8 


1216 


1667 


24298127.aa 


167 


596 


Ilepl2011orl9 


1239 


1690 


495312.aa 


349 


832 


29zpl0241orf7 


1362 


1813 


26197187.aa 


209 


651 


01ep30520orn6 


1017 


1468 


7225666.aa 


990 


867 


01ep30520orf27 


1019 . 


1470 


24441412.aa 


185 


614 


01ep30520ot£27 


1019 


1470 


11253.aa 


883 


401 


292pl0241orf4 


1360 


1811 


10675632.aa 


8 


393 


B.IO. Chaperones 
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B.ll Other cytoplasmic proteins . 
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C. SECRETED OR PERIPLASMIC PROTEINS 


C.l. Secreted or peripiasmic proteins 
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C.2. Proteins likely to be secreted or periplasmic 
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D. OTHER SURFACE AND MEMBRANE PROTEINS 


D.l. Proteins likely to contain a single membrane 


spanning region 
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D.2. Proteins likely to contain two membrane spans 
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Proteins likely to contain 4 membrane spanning regions 
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5083577.aa 


353 


838 


I0206orf22 


1088 


1539 


1370471 8.aa 


38 


428 
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04epl0206oif22 


1088 


1539 


20023400.aa 


89 


494 


Ilgel0309orfl8 


1242 


1693 


■17089217.aa 


77 


479 


07cp21714orfl4 


1178 


1629 


32663212.aa 


.954 


711 


07cp21714orfl4 


1178 


1629 


3360130.aa 


264 


722 


IJ. /. mteim likely to contain 7 or more membrane spaiming regions 


04epl0206orf23 


1089 


1540 


2597641 8.aa 


937 


645 


04epl0206or£23 


1089 


1540 


2915903.aa 


226 


670 


16ael0508oi£3 


1340 


1791 


35360843.aa 


283 


746 


03£q?21820orfl3 


1074 


1525 


197160.aa 


88 


493 


03ap21820orn3 


1074 


1525 


234391.aa 


125 


540 


03ap21820oifl3 


1074 


1525 


24417212.aa 


183 


612 


05ae20220orf31 


1107 


1558 


24798427.aa 


195 


629 


07gpll807orf49 


1204 


1655 


19531291.aa 


81 


484 


07gpll807orf49 


1204 


1655 


19536375.aa 


901 


485 


02ep30607orf31 


1066 


1517 


19536458.aa 


82 


486 


02ep30607orf31 


1066 


1517 


13865928.aa 


42 


433 



[In Table 1, "nt" represents nucleotide Seq. ID number and "aa" represents amino 
Seq. ID number] 



Definitions • . 

5 A purifi6d or isolated polypeptide or a substantially pure preparation of a 

polypeptide are used interchangeably herein and, as used herem, mean a polypeptide that 
has been separated fiom other proteins, lipids, and nucleic acids with which it naturally 
occurs. Preferably, the polypeptide is also separated firom substances, e.g., antibodies or 
gel matrix, e.g.,polyaciylamide, which are used to purify it. Preferably, the polypeptide 

10 constitutes at least 10, 20, 50 70, 80 or 95% dry weight ofthe purified preparation. 

Preferably, the preparation contains: sufficient polypeptide to allow protein sequencing; at 
least 1, 10, or 100 \ig of the polypeptide; at least 1, 10, or 100 mg ofthe polypeptide. 

- A purified preparation of cells refers to, in the case of plant or animal cells; an in 
vitro preparation of cells and not an entire intact plant or animal. In the case of cultured 

15 cells or microbial cells, it consists of a preparation of at least 10% and more preferably 50% 
oftiie subject cells. 

A purified or isolated or a substantially pure nucleic acid, e.g., a substantially pure 
DNA, (are terms used mterchangeably herein) is a nucleic acid which is one or both ofthe 
following: not immediately contiguous with botii ofthe coding sequences with which it is 

20 immediately contiguous (i.e., one at the 5* end and one at the 3* end) in the naturally- 
occurring genome ofthe organism fix)m which the nucleic acid is derived; or which is 
substantially fi-ee of a nucleic acid with which it occurs m the organism firom which the 
nucleic acid is derived. The term includes, for example, a recombinant DNA which is 
incorporated into a vector, e.g., into an autonomously repUcating plasmid or virus, or into 

25 the genomic DNA of a prokaryote or eukaryote, or which exists as a separate molecule 
(e.g., a cDNA or a genomic DNA Augment produced by PGR or restriction endonuclease 
treatment) indeoender* other a 
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recombinant DNA which is part of a hybrid gene encoding additional K pylori DNA 
sequence. 

A "contig" as used herein is a nucleic acid representing a continuous stretch of 

genomic sequence of m organism. 
5 An "open reading frame", also referred to herem as ORF, is a region of nucleic acid 

v^ch encodes a polypeptide. This region may represent a portion of a coding sequence or 

a total sequence and can be determined from a stop to stop codon or from a start to stop 

codon. ^ 

As used herein, a "coding sequence" is a nucleic acid which is transcribed into 
10 messenger RNA and/or translated into a polypeptide when placed under the control of 

appropriate regulatory sequences. The boundaries of the coding sequence are determined 

by a translation start codon at the five prime temunus and a translation stop code at the 

three prime terminus, A coding sequence can include but is not limited to messenger RNA, 

synthetic DNA, and recombinant nucleic acid sequences. 
15 A "complement" of a nucleic acid as used herein referes to an anti-parallel or 

antisense sequence that participates in Watson-Crick base-pairing with the original 

sequence. 

A "gene product" is a protein or structural RNA which is specifically encoded by a 

gene. 

20 As used herein, the term "probe" refers to a nucleic acid, peptide or other chemical 

entity which specifically binds to a molecule of interest Probes are often associated with 
or capable of associating with a label. A label is a chemical moiety capable of detection. 
Typical labels comprise dyes, radioisotopes, luminescent and chemilimiuiescent moieties, 
fluorophores, enzymes, precipitating agents, amplification sequences, and the like. 

25 Similarly, a nucleic acid, peptide or other chemical entity which specifically binds to a 

moleciile of interest and immobilizes silch molecule is referred herein as a "capture ligand". 
C^ture ligands are typically associated with or capable of associating with a support such 
as nitro-cellulose, glass, nylon membranes, beads, particles and the like. The specificity of 
hybridization is dependent on conditions such as the base pah: composition of the 

30 nucleotides, and the temperature and salt concentration of the reaction. These conditions 
are readily discemable to one of ordinary skill in the art using routine experimentation. 

Homologous refers to the sequence similarity or sequence identity between two 
polypeptides or between two nucleic acid molecules. When a position in both of the two 
compared sequences is occupied by the same base or amino acid monomer subunit, e.g., if 

35 a position in each of two DNA molecules is occupied by adenine, then the molecules are 
homologous at that position. The percent of homology between two sequences is a 
function of the number of matchmg or homologous positions shared by the two sequences 
divided by the number of positions compared x 100. For example, if 6 of 10 of the 
positions in two sequences are matched or homologous then the two sequences are 60% 
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homologous. By way of example, the DNA sequences ATTGCC and TATGGC share 50 ^ 
homology. Generally, a comparison is made when two sequences are aligned to give 
maximum homology. 

Nucleic acids are hybridizable to each other when at least one strand of a nucleic 

5 acid can anneal to the other nucleic acid under defined stringency conditions. Stringency of 
hybridization is detemdned by: (a) the temperature at which hybridization and/or Avashing 
is performed; and (b) the ionic strength and polarity of the hybridization and washing 
solutions. Hybridization requires that the two nucleic acids contain complementary 
sequences; depending on the stringency of hybridization, however, nusmatches may be 

10 tolerated. Typically, hybridization of two sequences at high stingency (such as, for 
example, in a solution of 0.5X SSC, at 65^ C) requires that the sequences be essentially 
completely homologous. Conditions of intermediate stringency (such as, for example, 2X 
SSC at 65 C) and low stringency (such as, for example 2X SSC at 55** C), require 
correspondingly less overall complementarity between the hybridiidng sequences. (IX 

15 SSC is 0.15 MNaCU 0.015 MNa citrate). 

The terms peptides, proteins, and polypeptides are used interchangeably herein. 
As used herein, the term ''surface protein" refers to all surface ac^ 
e.g. inner and outer membrane proteins, proteins adhering to the cell wall, and secreted 
proteins. 

20 A polypeptide has K pylori biological activity if it has one, two and preferably 

more of the following properties: ( 1 ) if when expressed in the course of an H. pylori 
infection, it can promote, or mediate the attachment of K pylori to a cell; (2) it has an 
enzymatic activity, structural or regulatory function characteristic of an K pylori protein; 
(3) or the gene which encodes it can rescue a lethal mutation in an K pylori gene. A 

25 polypeptide has biological activity if it is an antagonist, agonist, or super-agonist of a 
polypeptide having one of the above-listed properties. . 

A biologically active fragment or analog is one having an in vivo or in vitro activity 
which is characteristic of the H. pylori polypeptides of the invention contained in the 
Sequence Listing, or of other naturally occurring H. pylori polypeptides, e.g., one or more 

30 of the biological activities described herein. Especially preferred are firagments which exist 
in VIVO, e.g., firagments which arise firom post transcriptional processing or which arise from 
translation of alternatively spliced RNA's. Fragments include those expressed in native or 
endogenous cells as well as those made m expression systems, e.g., in CHO cells. Because 
peptides such as K pylori polypeptides often exhibit a range of physiological properties 

35 and because such properties may be attributable to different portions of the molecule, a 
useful K pylori firagment or K pylori analog is one which exhibits a biological activity in 
any biological assay for H. pylori activity. Most preferably the fragment or analog 
possesses 10%, preferably 40%, more preferably 60%, 70%, 80% or 90% or greater of the 
activity of H pylori^ in any in vivo or in vitro assay. 
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Analogs can differ from naturaUy occiuring if. jc^'/or/ polypeptides in an^ 
sequence or in ways tbat do not involve sequence, or both. Non-sequence modifications 
include changes in acetylation, methylation, phosphorylation, carboxylation, or 
glycosylation. Preferred analogs mcludeH/Ty/or/ polypeptides (or biologically active 

5 fragments thereof whose sequences differ from the wild-type sequence by one or more 
conservative amino acid substitutions or by one or more non-conservative amino acid 
substitutions, deletions, or insertions which do not substantially diminish the biological 
activity oftheHjjy/ori polypeptide. Conservative substitutions typically include the 
substitution of one amino acid for another with similar characteristics, e.g., substitutions 

10 within the following groups: valine, glycine; glycine, alanine; valine, isoleucine, leucine; 
aspartic acid, glutamic acid; asparagine, glutamine; serine, tiireonine; lysine, arginine; and 
phenylalanine, tyrosine. Other conservative substitutions can be made in view of the table 
below. . 



15 TABLE 2 

CONSERVATIVE AMINO ACID REPLACEMENTS 



For Amino Acid 


Code 


Replace with any of 


Alanine 


A 


jj-Aia, uiy, Deta-Aia, L-t*ys, JD-cys 


Arginine 


R 


D-Arg, Lys, D-Lys, homo-Arg, D-homo-Arg, Met, He, 
D-Met, D-Ile, Om, D-Om 


Asparagine 


N 


D-Asn, Asp, D-Asp, Glu, D-Glu, Ghi, D-Ghi 


Aspartic Acid 


D 


D-Asp, D-Asn, Asn, Glu, D-Glu, Gin, D-Ghi 


Cysteine 


C 


D-Cys, S-Me-Cys, Met, D-Met, Thr, D-Thr 


Glutamine 


Q 


D-Ghi, Asn, D-Asn, Glu, D-Glu, Asp, D-Asp 


Glutamic Acid 


E 


D-Glu, D-Asp, Asp, Asn, D-Asn, Gk, D-Gb 


Glycine 




Ala, D-Ala, Pro, D-Pro, p-Ala, Acp 


Isoleucine 


I 


D-Ile, Val, D-Val, Leu, D-Leu, Met, D-Met 


Leucine 


L 


D-Leu, Val, D-Val, Leu, D-Leu, Met, D-Met 


Lysine 


K 


D-Lys, Arg, D-Arg, homo-Arg, D-homo-Arg, Met, D- 
Met, He, D-Ile, Om, D-Om 


Methionine 


M 


D-Met, S-Me-Cys, lie, D-Ile, Leu, D-Leu, Val, D-Val 


Phenylalanine 


F 


D-Phe, Tyr, D-Thr, L-Dopa, His, D-His, Trp, D-Trp, 
Trans-3,4, or 5-phenylproline, cis-3,4, 
or 5-phenylproline 
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Proline 


P 


D-Pro, L-I-tluoa2olidine-4-carboxylic acid, D-or L-1- 
oxazolidine-4-caiboxyIic acid . 


Serine 


S 


D-Ser, Thr, D-Thr, allo-Thr, Met, D-Met, Met(0), 
D-Met(0), L-Cys, D-Cys 


Threonine 


T 


D-Thr, Ser, D-Ser, allo-Thr, Met, DrMet, Met(0), 
D-MetfCi Val D-Val 


Tyrosine 


Y 


D-Tyr, Phe, D-Phe, L-Dopa, His, D-His 


Valine 


V 


D-Val, Leu, D-Leu, lie, D-Ile, Met, D-Met 



Other analogs within the invention are those with modifications which increase 
peptide stability; such analogs may contain, for example, one or more non-peptide bonds 
(which replace the peptide bonds) in the peptide sequence. Also included are: analogs that 
5 include residues other than naturally occurring L-amino acids, e.g., D-ammo acids or non- 
naturally occurring or synthetic amino acids, e.g., P or y amino acids; and cyclic analogs. 

As used herein, the term "fiagment'^ as applied to an /f. />y/or/ Malog, will 
ordinarily be at least about 20 residues, more typically at least about 40 residues, preferably 
at least about 60 residues in length. Fragments of H pylori polypeptides can be generated 

10 by methods known to those skilled in the art. The ability of a candidate fragment to exhibit 
a biological activity of H pylori polypeptide can be assessed by methods known to those 
skilled in the art as described herem. Also included are H /Ty/on polypeptides contaming 
residues that are not required for biological activity of the peptide or that result from 
alternative mKNA splicing or alternative protein processing events. 

15 An "unmunogenic component" as used herein is'a moiety, such as an if. pylori 

polypeptide, analog or fragment thereof, diat is capable of eliciting a humoral and/or 
cellular immune response m a host animal. 

An "antigenic component" as used herein is a moiety; such as an H /Ty/on 
polypeptide, analog or fragment thereof that is capable of bmding to a specific antibody 

20 with sufBciently high afBnity to form a detectable antigen-antibody complex. 

As used herein, the term "transgene" means a nucleic acid (encoding, e.g., one or 
more polypeptides), which is partly or entirely heterologous, i.e., foreign, to the transgenic 
animal or cell into which it is introduced, or, is homologous to an endogenous gene of the 
transgenic animal or cell into which it is introduced, but which is designed to be inserted, or 

25 is inserted, into the cell's genome in such a way as to alter the genome of the cell into which 
it is inserted (e.g., it is inserted at a location which differs from that of the natural gene or 
its insertion results in a knockout). A transgene can include one or more transcriptional 
regulatory sequences and any otiier nucleic acid, such as introns, that may be necessary for 
optimal expression of tiie selected nucleic acid, all operably linked to the selected nucleic 

30 acid, and may include an enhancer sequence. 
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As used herein, the tenn "transgenic cell" refers to a cell containing a transgene. 

As used herein, a "transgenic animal" is any animal in which one or more, and 
preferably essentially all, of the cells of the animal includes a transgene. The transgene can 
be introduced into the cell, directly or indirectly by mtroduction into a precursor of the cell, 
by way of deliberate genetic manipulation, such as by a process of transformation of 
competent cells or by microinjection or by infection with a recombinant virus. This 
molecule may be integrated within a chromosome, or it may be extrachromosomally 
replicating DNA. .V 

The term "antibody" as used herein is intended to include fragments thereof which 
are specifically reactive with K pylori polypeptides. 

As used herein, the term "cell-specific promoter" means a DNA sequence that 
serves as a promoter, i.e., regulates expression of a selected DNA sequence operably 
linked to the promoter, and which effects expression of the selected DNA sequence in 
specific cells of a tissue. The term also covers so-called "leaky" promoters, which 
regulate expression of a selected DNA primarily in one tissue, but cause expression in 
other tissues as well. 

Misexpression, as used herein, refers to a non-wild type pattern of gene expression. 
It includes: expression at non-wild type levels, i.e., over or imder expression; a pattern of 
expression that differs from wild type in terms of the time or stage at which the gene is 
expressed, e.g., increased or decreased expression (as compared with wild type) at a 
predetermined developmental period or stage; a pattern of expression that differs from wild 
type in terms of decreased expression (as compared with wild type) in a predetermined cell 
type or tissue type; a pattern of expression that differs from wild type in terms of the 
splicing size, amino acid sequence, post-transitional modification, or biological activity of 
the expressed polypeptide; a pattern of expression that differs from wild type in terms of 
the effect of an environmental stimulus or extracellular stimulus on expression of the gene, 
e.g., a pattern of increased or decreased expression (as compared with wild type) m the 
presence of an increase or decrease in the strength of the stimulus. 

As used herein, "host cells" and other such terms denoting microorganisms or 
higher eukaryotic cell lines cultured as unicellular entities refers to cells which can become 
or have been used as recipients for a recombinant vector or other transfer DNA, and include 
the progeny of the original cell which has been transfected. It is mderstood by individuals 
skilled in the art that the progeny of a single parental cell may not necessarily be 
completely identical in genomic or total DNA compliment to the original parent, due to 
accident or deliberate mutation. 

As used herein, the term "control sequence" refers to a nucleic acid having a base 
sequence which is recognized by tiie host organism to effect the expression of encoded 
sequences to which they are ligated. The nature of such control sequences differs depending 
upon the host organism; in prokaryotes, such control sequences generally include a 
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promoter, ribosomal binding site, terminators, and in some cases operators; in eukaryotes, 
generally such control sequences include promoters, terminators and in some instances, 
enhancers. The term control sequence is intended to incliide at a miniTninn, all compnni'nts 
whose presence is necessary for expression, and may also include additional components 
5 whose presence is advantageous, for example, leader sequences. 

As used herein, the term "operably linked" refers to sequences joined or ligated to 
function in their intended manner. For example, a control sequence is operably linked to 
coding sequence by ligation in such a way that expression of the coduxg sequence is 
achieved under conditions compatible with the control sequence and host cell. 

10 Themetabolismof a substance, as used herein, nieans any aspect of the, expression, 

function, action, or regulation of the substance. The metabolism of a substance mcludes 
modifications, e.g., covalent or non-covalent modifications of the substance. The 
metabolism of a substance includes modifications, e.g., covalent or non-cbvalent 
modification, the substance induces m other substances. The metabolism of a substance 

15 also includes changes m the distribution of the substance. The metabolism of a substance 
includes changes the substance induces in the distribution of other substances, 

A "sample" as used herein refers to a biological sample, such as, for example, tissue 
or fluid isloated from an individual (mcluding without limitation plasma, serum, 
cerebrospinal fluid, lymph, tears, saliva and tissue sections) or tcom in vitro cell culture 

20 constituents, as well as samples from the environment * 

The practice of the invention wiU employ, unless otherwise indicated, conventional 
techniques of chemistry, molecular biology, microbiology, recombinant DNA, and 
immunology, which are within the skill of the art. Such techniques are explained fully in 
the literature. &e e,^.^ Sambrook, Fritsch, and Maniatis, Afo/ecw/ar C/omn^^^ Laboratory 

25 Manual 2nd ed. (1989); DNA Cloning, Volumes I and II (D.N Glover ed. 1985); 

Oligonucleotide Synthesis (M.J. Gait ed, 1984); Nucleic Acid Hybridization (B.D. Hames & 
S. J. Higgins eds. 1 984); the series, Methods in Enzymoloqy (Academic Press, Inc.), 
particularly Vol. 154 and Vol. 155 (Wu and Grossman, eds.) and PCR-A Practical 
Approach (McPherson, (Juirke, and Taylor, eds., 1991). 

30 

L Isolation of Nucleic Acids ofK pylori and Uses Therefor 

K pylori Genomic Sequence 

This invention provides nucleotide sequences of the genome of K pylori which thus 
35 comprises a DNA sequence library of K pylori genomic DNA. The detailed description 
that follows provides nucleotide sequences of K pylori, and also describes how the 
sequences were obtained and how ORFs and protein-coding sequences were identified. 
Also described are methods of using the disclosed R pylori sequences in methods 
including diagnostic and therapeutic applications. Furtheraiore, the library can be used as a 



wo 96/40893 PCT/US96/09122 

-53- 

database for identification and comparison of medically important sequences in this and 
other strains of H /y/ori. 

To detennine the genoniic sequence of H jETy/orf, DNA i 
H /ly/or/ (ATCC # 55679) and mechamcaUy sheared by nebulization to 
5 kb. Followixig size fractionation by gel electrophoresis, the fragments were bltmt-ended, 
ligated to adapter oligonucleotides, and cloned into each of 20 different pMPX vectors 
(Rice et al., abstracts of Meeting of Genome Mappmg and Sequencmg, Cold Spring 
Harbor, NY, 5/1 1-5/15, 1 994, p. 225) to construct a series of "shotgun" subclone libraries. 
DNA sequencing was achieved using multiplex sequencing procedures essentially 

10 as disclosed in Church et al., 1988, Science 240:185; U.S. Patents No. 4,942,124 and 
5,149,625). DNA was extracted from pooled cultures and subjected to chemical or 
enzymatic sequencing. Sequencing reactions were resolved by electrophoresis, and the 
products were transferred and covalently bound to nylon membranes. Finally, the 
membranes were sequentially hybridized with a series of labelled oligonucleotides 

1 5 complimentary to "tag" sequences present in the different shotgun cloning vectors. In this 
maimer, a large number of sequences could be obtained from a single set of sequencing 
reactions. The cloning and sequencing procedures are described in more detail in the 
Exemplification. 

Individual sequence reads obtamed in this manner were assembled using the 
20 FALCON™ program (Church et al, 1994, Automated DNA Sequencing and Analysis, J.C. 
Venter, ed., Academic Press) and PHRAP (P. Green, Abstracts of DOE Human Genome 
Program Contractor-Grantee Workshop V, Jan. 1996, p.l57). The average contig length 
was about 3-4 kb. 

A variety of approaches are used to order the contigs so as to obtain a continuous 
25 sequence representing the entire K pylori genome. Synthetic oligonucleotides are designed 
that are complementary to sequences at the end of each contig. These oligonucleotides may 
be hybridized to libaries of K pylori genomic DNA in, for example, lambda phage vectors 
or plasmid vectors to identify clones that contaha sequences corresponding to the junctional 
regions between individual contigs. Such clones are then used to isolate template DNA and 
30 the same oligonucleotides are used as primers in polymerase chain reaction (PCR) to 
amplify junctional fragments, the nucleotide sequence of which is then determined. 

The H. pylori sequences were analyzed for the presence of open reading frames 
(ORFs) comprising at least 180 nucleotides. As a result of the analysis of ORFs based on 
stop-to-stop codon reads, it should be understood that these ORFs may not correspond to 
35 the ORF of a naturally-occurring K pylori polypeptide. These ORFs may contain start 
codons which indicate the initiation of protein synthesis of a naturally-occurring K 
/7y/onpolypeptide. Such start codons within the ORFs provided herein can be identified by 
those of ordmary skill in the relevant art, and the resulting ORF and the encoded H. pylori 
polypeptide is within the scope of this invention. For example, within the ORFs a codon 
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such as AUG or GUG (encoding methionine or valine) which is part of the initiation signal 
for protein synthesis can be idartified and the ORF modified to correspond to a naturally- 
occurring H /y/ori polypeptide. The predicted coding regions were defined by evaluating 
the codhig potential of such sequences with the program GENEMARK™ (Borodovsky and 
5 Mclninch, 1993, Cowp. C/tem. 12:123). 

Other//: pv/ori Nucleic Acids • 

The nucleic acids of this invention may be obtained directly from the DNA of the 
above referenced H. pylori strain by using the polymerase chain reaction (PGR). See "PCR, 

1 0 A Practiced Approach* (McPherson, Quirke, and Taylor, eds., IRL Press, Oxford, UK, 
1991) for details about the PGR. High fidelity PCR can be used to ensure a faithful DNA 
copy prior to expression. In addition, the authenticity of amplified products can be checked 
by conventional sequencing methods. Clones carrying the desired sequences described in 
this invention may also be obtained by screening the libraries by means of the PCR or by 

15 hybridization of synthetic oligonucleotide probes to filter lifts of the library colonies or 
plaques as known in the art (see, e.g., Sambrook et al.. Molecular Cloning, A Laboratory 
Manual 2nd edition, 1 989, Cold Spring Harbor Press, NY). 

It is also possible to obtain nucleic acids encoding H. pylori polypeptides from a 
cDNA library m accordance with protocols herein described. A cDNA encoding an H. 

20 pylori polypeptide can be obtained by isolating total mRNA from an appropriate strain. 
Double stranded cDNAs can then be prepared from the total mRNA. Subsequently, the 
cDNAs can be inserted into a suitable plasmid or viral (e.g., bacteriophage) vectoi: using 
. any one of a number of knovra techmques. Genes encoding if. ;?y/or/ polypeptides can also 
be cloned using established polymerase chain reaction techniques in accordance with the 

25 nucleotide sequence inforaiation provided by the invention. The nucleic acids of the 
invention can be DNA or RNA. Preferred nucleic acids of the invention are contained in 
the Sequence Listing. 

The nucleic acids of the invention can also be chemically synthesized using 
standard techniques. Va^ous methods of chemically synthesizing polydeoxynucleotides 

30 are known, including solid-phase synthesis which, like peptide synthesis, has been fully 
automated in commercially available DNA synthesizers (See e.g., Itakura et ah U.S. Patent 
No. 4,598,049; Camthere et al U.S. Patent No. 4,458,066; and Itakura U.S. Patent Nos. 
4,401 ,796 and 4,373,071 , incorporated by reference Jierein). . . 

Nucleic acids isolated or synthesized in accordance with features of the present 

35 invention are useful, by way of example, without limitation, as probes, primers, capture 

ligands, antisense genes and for developing expression systems for the synthesis of proteins 
and peptides corresponding to such sequences. As probes, primers, capture ligands and 
antisense agents, the nucleic acid normally consists of all or part (approximately twenty or 
more nucleotides for specificity as well as the ability to form stable hybridization products) 
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of the nucleic acids of the invention contained in the Sequence Listing. These uses are 
described in further detail below. 

Probes 

5 A nucleic acid isolated or synthesized in accordance with the sequence of the 

invention contained in the Sequence Listing can be used as a probe to specifically detect K 
pylori. With the sequence information set forth in the present application, sequences of 
twenty or more nucleotides are identified which provide the desired inclusivity and 
exclusivity with respect to K pylorU and extraneous nucleic acids likely to be encountered 

10 . during hybridization conditions. More preferably, the sequence will comprise at least 

twenty to thirty nucleotides to convey stability to the hybridization product foraied between 
the probe and the intended target molecules. 

Sequences larger than 1000 nucleotides in length are difficult to synthesize but can 
be generated by recombinant DNA techniques. Individuals skilled in the art will readily 

15 recognize that the nucleic acids, for iise as probes, can be provided with a label t 
detection of a hybridization product 

Nucleic acid isolated and synthesized in accordance with the sequence of the 
invention contained in the Sequence Listing can also be useful as probes to detect 
homologoxis regions (especially homologous genes) of other Helicobacter species using 

20 appropriate stringency hybridization conditions as described herein. 
Capture Lieand 

For use as a capture ligand, the nucleic acid selected in the manner described above 
with respect to probes, can be readily associated with a support. The manner in which 
nucleic acid is associated with supports is well known. Nucleic acid having twenty or more 

25 nucleotides in a sequence of the invention contained in the Sequence Listing have utility to 
separate K pylori nucleic acid from the nucleic acid of each other and other organisms. 
Nucleic acid having twenty or more nucleotides in a sequence of the invention contained in 
the Sequence Listing can also have utility to separate other Helicobacter species from each 
other and from other organisms. Preferably, the sequence will comprise at least twenty 

30 nucleotides to convey stability to the hybridization product formed between the probe and 
the intended target molecules. Sequences larger than 1000 nucleotides in length are 
difiScult to synthesize but can be generated by recombinant DNA techniques. 
Primers 

Nucleic acid isolated or synthesized in accordance with the sequences described 
35 herein have utility as primers for the amplification ofH pylori nucleic acid. These nucleic 
acids may also have utility as primers for the amplification of nucleic acids in other 
Helicobacter species. With respect to polymerase chain reaction (PGR) techniques, nucleic 
acid sequences of > 10-15 nucleotides of the invention contained in the Sequence Listing 
have utility in conjunction with suitable enzymes and reagents to create copies of H pylori 
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nucleic acid. More preferably, the sequence will comprise twenty or more nucleotides to 
convey stability to the hybridization product formed between the primer and the intended 
target molecules. Binding conditions of primers greater than 100 nucleotides are more 
difficult to control to obtain specificity. High fidelity PGR can be used to ensure a faithful 
5 DNA copy prior to expression. In addition, amplified products can be checked by 
conventional sequencing methods. 

The copies can be used m diagnostic assays to detect specific sequences, includmg 
genes firom K pylori and/or other Helicobacter species. The copies can also be 
incorporated into cloning and expression vectors to generate polypeptides corresponding to 
10 the nucleic acid synthesized by PGR, as is described in greater detail herein. 

Antisense 

Nucleic acid or nucleic acid-hybridizmg derivatives isolated or synthesized in 
accordance with the sequences described herein have utility as antisense agents to prevent 
the expression of K pylori genes. These sequences also have utility as antisense agents to 

1 5 prevent expression of genes of other Helicobacter species. 

In one embodiment, nucleic acid of derivatives corresponding to H. pylori nucleic 
acids is loaded into a suitable carrier such as a liposome or bacteriophage for introduction 
into bacterial cells. For example, a nucleic acid having twenty or more nucleotides is 
capable of binding to bacteria nucleic acid or bacteria messenger RNA. Preferably, the 

20 antisense nucleic acid is comprised of 20 or more nucleotides to provide necessary stability 
of a hybridization product of non-naturally occurring nucleic acid and bacterial nucleic acid 
and/or bacterial messenger RNA. Nucleic acid having a sequence greater than 1000 
nucleotides in length is difficult to synthesize but can be generated by recombinant DNA 
techniques. Methods for loading antisense nucleic acid in liposomes is known in the art as 

25 exemplified by U.S. Patent 4,241 ,046 issued December 23, 1 980 to Papahadjopoulos et al. 

II. Expression of H pv/or/ Nucleic Acids 

Nucleic acid isolated or synthesized in accordance with the sequences described 
herein have utility to generate polypeptides. The nucleic acid of the invention exemplified 
30 in the Sequence Listmg or fragments of smd nucleic acid encoding active portions of H 
pylori polypeptides can be cloned into suitable vectors or used to isolate nucleic acid. The 
isolated nucleic acid is combmed witii suitable DNA linkers and cloned into a suitable 
vector. 

The function of a specific gene or operon can be ascertained by expression in a 
35 bacterial strain under conditions where the activity of the gene product(s) specified by the 
gene or operon in question can be specifically measured. Alternatively, a gene product may 
be produced in large quantities in an expressing strain for use as an antigen, an industrial 
reagent, for structural studies, etc. This expression can be accomplished in a mutant strain 
which lacks the activity of the gene to be tested, or in a strain that does not produce the 
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same gene product(s). This includes, but is not limited to other Helicobacter strains, or 
other bacterial strains such as £. colUNorcardia, Corynebacterium, Campylobacter, and 
5/rc/7rojnycej species. Iji some cases the expression host wiU utilize^^^ 
Helicobacter promoter whereas in others, it will be necessary to drive the gene with a 
5 promoter sequence derived from the expressing organism (e.g., an E. coli beta- 
galactosidase promoter for expression in JEl co/i). 

To express a gene product using the natural H. pylori promoter, a procedure such as 
the following can be used. A restriction fragment containing the gene of interest, together 
with its associated natural promoter element and regulatory sequences (identified usmg the 

10 DNA sequence data) is cloned into an appropriate recombmantplasmid containing an 
origin of replication that fimctions in the host organism and an approi»iate selectable 
marker. This can be accomplished by a numborofprocedures known to those skilled in the 
art. It is most preferably done by cutting the plasmid and the fragment to be cloned with 
the same restriction enzyme to produce compatible ends that can be ligated to join the two 

15 pieces together. The recombinant plasmid is introduced into the host organism by, for 

example, electroporation and cells containing the recombmant plasmid are identified by 
selection for the marker pn the plasmid. Expression of the desired gene product is detected 
using an assay specific for that gene product 

In the case of a gene that requires a different promoter, the body of the gene (coding 
20 sequence) is specifically excised and cloned into an appropriate expression plasmid. This 
subclonmg can be done by several methods, but is most easily accomplished by PGR 
amplification of a specific fiagment and ligation into an expression plasmid after treating 
the PGR product with a restriction eni^e or exonuclease to create suitable ends for 
cloning. 

25 A suitable host cell for expression of a gene can be any procaryotic or eucaryotic 

cell. For example, an H. pylori polypeptide can be expressed in bacterial cells such as E. 
coli, insect cells (baculovirus), yeast, or mammalian cells such as Ghinese hamster ovary 
cell (GHO). Other suitable host cells are known to those skilled iii the art 

Expression in eucaryotic cells such as mammalian, yeast, or insect cells can lead to 

30 partial or complete glycosylation and/or formation of relevant inter- or intra-chain disulfide 
bonds of a recombinant peptide product. Examples of vectors for expression in yeast 
S. cerivisae include pYepSecl (Baldari. et al., (1987) Embo J. 6:229-234), pMFa (Kurjan 
and Herskowitz, (1982) Ce// 30:933-943), pJRY88 (Schultz et al., (1987) Gene 5^:1 13- 
123), and pYES2 Qnvitrogen Corporation, San Diego, CA). Baculovirus vectors available 

35 for expression of proteins in cultured insect cells (SF 9 cells) include the pAc series (Smith 
et al., (1983) Mol. Cell Biol. 3:2156-2165) and the pVL series (Lucklow, V.A., and 
Summers, M.D., (1989) Virolosv 170:31-39). Generally, COS cells (Gluzman, Y., (1981) 
Cell 23:175-1 82) are used in conjunction with such vectors as pCDM 8 (Aruffo, A. and 
Seed, B., (1987) Proc. Natl. Acad. Sci. USA 84:8573-8577) forttansient 
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amplification/expression in mammalian cells, while CHO (dhfir Chinese Hamster Ovary) 
cells are used with vectors such as pMT2PC (Kaiifina^ 

for stable amplification/expression in mammalian cells. Vector DNA can be introduced 
into m a mm alian cells via conventional techniques such as calcium phosphate or calcium 

5 cUoride co-precipitation, DEAE-dextran-mediated transfection, or electroporation. 

Suitable methods for transforming host cells can be found in Sambrook et al. (Molecular 
Cloning: A Laboratory Manual. 2nd Edition, Gold Spring Harbor Laboratory press 
(1989)), and other laboratory textbooks, 

E:qpression in procaryotes is most often carried out in E. coli with either fusion or 

10 non-fusion mducible expression vectors. Fusion vectors usually add a number of NH2 
temiinal amino acids to the expressed target gene. These NH2 terminal amino acids often 
are referred to as a reporter group. Such reporter groups usually serve two purposes: 1 ) to 
increase the solubility of the target recombinant protein; and 2) to aid in the purification of 
the target recombinant protein by acting as a ligand in affinity purification. Often, in fusion 

1 5 expression vectors, a proteolytic cleavage site is urtroduced at the junction of the reporter 
group and the target recombinant protein to' enable separation of the target recombinant 
protein from the reporter group subsequent to purification of the fusion protein. Such ^ 
enzymes, and their cognate recognition sequences, include Factor Xa, thrombin and 
enterokinase. Typical fusion expression vectors include pGEX (Amrad Corp., Melbourne, 

20 Australia), pMAL (New England Biolabs, Beverly, MA) and pRIT5 (Pharmacia, 

Piscataway, NJ) which fuse glutathione S-transferase, maltose E binding protein, or protein 
A, respectively, to the target recombinant protein. A preferred reporter group is poly(His), 
which may be fused to the amino or carboxy terminus of the protein and which renders the 
recombinant fusion protein easily purifiable by metal chelate chromatography. 

25 Inducible non-fusion expression vectors include pTrc (Amann et al., (1 988) Gene 

69:301-315) and pETl Id (Studier et al.. Gene Expression Technologv: Methods in 
Enzvmology 185. Academic Press, San Diego, California (1990) 60-89). While target gene 
expression relies on host RNA polymerase transcription from, the hybrid trp-lac fusion 
promoter in pTrc, expression of target genes inserted into pETl Id relies on transcription 

30 from the T7 gnlO-lac 0 fiision promoter mediated by coexpressed viral RNA polymerase 
(T7gnl). This viral polymerase is supplied by host strains BL21(DE3) or HM 
from a resident X prophage harboring a T7 gnl under the transcriptional control of the 
lacUV 5 pronioter. 

For example, a host cell transfected with a nucleic acid vector directing expression 
35 of a nucleotide sequence encoding an K pylori polypeptide can be cultured under 

appropriate conditions to allow expression of the polypeptide to occur. The polypeptide 
may be secreted and isolated from a mixture of cells and medium containing the peptide. 
Alternatively, the polypeptide may be retained cytoplasmically and the cells harvested, 
lysed and the protein isolated. A cell culture includes host cells, media and other 
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byproducts. Suitable media for cell culture are well known in the art Polypeptides of the 
invention can be isolated fix)m ceU culture medium, host cells, or both using techniques 
known in the art for purifymg proteins including ion-exchange chromatography, gel 

ffltration chromatogr^hy, ultramtration, electrophoresis, and iinmunoafiBnity purification 
5 with antibodies specific for such polypeptides. Additionally, in many situations, 

polypeptides can be produced by chemical cleavage of a native protein (e.g., tryptic 
digestion) and the cleavage products can then be purified by standard techniques. 

In the case of membrane bound proteins, these can be isolated fi»m a host cell by 
contacting a membrane-associated protem fraction with a detergent forming a solubilized 

10 complex, where the membrane-associated protein is no longer entirely embedded in the 
membrane fraction and is solubilized at least to an extent which allows it to be 
chromatographically isolated from the membrane fraction. Several different criteria are 
used for choosing a detergent suitable for solubilizing these complexes. For example, one 
property conadered is the ability of the detergent to solubilize the H. pylori protein within 

15 the membrane fraction at minimal denaturation of the membrane-associated protein 

allowing for the activity or ftmctionality of the membrane-associated protein to return upon 
reconstitution of the protein. Another property considered when selecting the detergent is 
the critical micelle concentration (CMC) of the detergent in that the detergent of choice 
preferably has a high CMC value allowing for ^e of removal after reconstitation. A third 

20 property considered when selecting a detergent is the hydrophobicity of the detergent. 
Typically, monbrane-associated proteins are very hydrophobic and therefore detergents 
vrfiich are also hydrophobic, e.g., the triton series, would be usefiil for solubilizing the 
hydrophobic proteins. Another property important to a detergent can be the capability of 
the detergent to remove the H. pylori protein with minimal protein-protein interaction 

25 fecilitating fiirther purification. A fifth property ofthe detergent which should be 

considered is the charge of the detwgoit. For example, if it is desired to use ion exchange 
resins in the purification process tiien preferably detergent should be an uncharged 
detergent. Chromatographic techniques v^ch can be used in the final purification step are 
known in the art and include hydrophobic interaction, lectin afiBnity, ion exchange, dye 

30 affinity and unmunoafBnity. . 

One strategy to maximize recombinant H. pylori peptide expression in E. coli is to 
express the protein m a host bacteria vnth an impaired capacity to proteolytically cleave the 
recombmant protein (Gottesman. S.. Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, California (1990) 1 1 9-128). Another 

35 strategy would be to alter the nucleic acid encoding an H. pylori peptide to be inserted into 
an expression vector so that the individual codons for each ammo acid would be those 
preferentially utilized in highly expressed £. coli proteins (Wada et al., (1992) Nuc. Acids 
Res. 20:21 1 1-21 18). Such alteration of nucleic acids of the invention can be carried out by 
standard DNA synthesis techniques. 
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The nucleic acids of the invention can also be chemically synthesized using 
standard techniques. Various methods of chemically synthesizing polydeoxynucleotides 
are known, including solid-phase synthesis which, like peptide synthesis, has been fiilly 
automated in commercially available DNA synthesizers (See, e.g., Itakuia et al. U.S. Patent 
5 No. 4,598,049; Caruthers et al. U.S. Patent No. 4,458,066; and Itakura U.S. Patent Nos. 
4,401,796 and 4,373,071, incorporated by reference herein). 

m. H. pv/or/ Polvneptides ^ 

This invention encompasses isolated K pylori polypeptides encoded by the 

10 disclosed H. j^lori genomic sequences, includmg the polypeptides of the invention 

contained in the Sequence Listing. Polypeptides ofthe invention are preferably at least 5 
ammo acid residues in length. Using the DNA sequence inforaiation provided herein, the 
amino acid sequences ofthe polypeptides encompassed by the mvention can be deduced 
using methods well-known in the art. It will be understood that the sequence of an entire 

1 5 nucleic acid encoding an K pylori polypeptide can be isolated and identified based on an 
ORF that encodes only a fragment of the cognate protein-coding region. This can be 
acheived, for example, by using the isolated nucleic acid encodmg the ORF, or fragments 
thereof, to prime a polymerase chain reaction with genomic H. pylori DNA as template; 
this is followed by sequencing the amplified product 

20 The polypeptides of the invention can be isolated from wild-type or mutant K 

pylori cells or from heterologous organisms or cells (including, but not limited to, bacteria, 
yeast, insect, plant and manunalian cells) into vs^ich an K pylori nucleic acid has been 
introduced and expressed. In addition, the polypeptides can be part of recombinant fiision 
proteins. . 

25 K pylori polypeptides of the invention can be chemically synthesized usmg 

commercially automated procedures such as those referenced herein. 

Many ofthe polypeptides of the invention are related to one another. Some of these 
relationships are described in Table 3 below. Most polypeptides described in Table 3 are 
over 90% identical to one another as noted m the last two columns; some are between 70% 

30 and 90% identical to one another, and very few share between 60% and 70% identity with 
each other. The polypeptides represented by the sequence identification numbers in the 
third column of Table 3 result from translations carried out &om stop codon to stop codon 
in the genomic nucleotide sequence of the invention, while those in the first column result 
from translations carried out from the first methionine or valine codon following the prior 

35 stop codon and proceeding to the final stop codon in the nucleotide sequence. In some 
cases, the nucleotide sequence encoding the related polypeptides is slightly different, 
resulting in some differences in amino acid residues of the related polypeptides. In many 
cases, the related polypeptides differ significantly in length, with one polypeptide 
containing amino acid residues in addition to those in common between the two 
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polypeptides. In all cases, the relationships described in Table 3 are highly significant, and 
the nucleotide sequences encoding these related polypeptides are also very sunilar to one 
another. For example, the nucleotide probes derived fit)m the coding sequence of the 
polypeptides in column one can be used in PCR or hybridization experiments to identify 

5 clones canying the nucleotide sequence encoding the polypeptides of column three. 

The relationships between the polypeptides shovwi in Table 3 can be classified in 
five broad categories as follows. First, for many polypeptides (designated "A" in the last 
column of the Table 3), the polypeptide denoted in column one is identical to tiie 
polypeptide denoted in column three except for an occasional addition of a few putative 

1 0 amino acid residues at the N-terminus which result firam the fact that the polypeptides of 
column three were derived by translating firom stop codon to stop codon instead of from a 
predicted start codon (i.e.. Met or Val) to a stop codon as was done for the polypeptides in 
column one. 

Second, for most polypeptides (designated "B" in the last column of the Table 3), 
15 the polypeptide ofcolumn one is at least 95% identical to the polypeptide of column three 
' except that the polypqjtide in column three is longer (at either or both ends) by one or more 
amino acid residues which do not result from the difference between leadmg from stop to 
stop instead of from start to stop. 

Thhrd, for some polypeptides (designated "C" in the last column of Table 3), the 
20 converse is true, the polypeptide of column one is at least 95% identical to the polypeptide 

ofcolumn three except that the polypeptide in column three is shorter (at either or both 
ends). ' 

Fourtii, for some polypeptides (designated "D" in iht last column of Table 3), tiie 
polypeptide of column one shares a high level of amino acid identity (i.e., at least 95%) 

25 with the polypeptide of column three in the region in which they overlap, but shares littie or 
no identity (i.e., less than 95%) at one or both ends. The level of identity of the 
polypqjtides in coluinns one and three in categories "B", "C" and "D" is highly significant 
For example, a typical H. pylori gene product \yill exhibit amino aciid sequence identities of 
between 92% to 100% among strains of H. pylori isolated fi»m human patients (see Table 

30 lObelow). 

Finally, a fifth class of polypeptides in colunm one (designated "E" in the last 
column of Table 3) are closely related but differ significantly (i.e., less than 95% identical) 
from the polypeptide of column three. These polypeptides are likely "paralogs," members 
of related gene families m /f. /Tytor/. 
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TABLES 




Length 




Length 


V Identity: 




SeqID# 


(aa) 


SeqID# 


(aa) 


Overlap Length 


Category 




384 


509 


1779 


593 


100.0: 504 aa 


B 


386 


133 


1713 


205 


99.2: 127 aa 


B 


387 


158 


1743 


340 


98.7: 155 aa 


B 


388 


112 


1489 


330 


100.0 : 105 aa 


B 


389 


650 


1643 


369 


95.4 : 65 aa 


D 


390 


62 


1598 


327 


90.2 : 61 aa 


E 


391 


619 


1747 


991 


99.3 : 608aa 


B 


392 


110 


1570 


183 


93.1 : 101 aa 


E 


393 


68 


1811 


85 


97.1 : 68 aa 


B 


394 


446 


1884 


594 


99.5 : 433 aa 


B 


395 


84 


1503 


347 


100.0 : 84 aa 


B 


396 


40 


1504 


519 


88.2 : 34 aa 


E 


397 


300 


1531 


.273 


98.9 : 267 aa 


C 


398 


214 


1795 


197 


99.0 : 192aa 


C 


399 


137 


1639 


199 


96.4: 137 aa 


B 


400 


272 


1725 


285 


99.3 : 271 aa 


B 


401 


287 


1470 


455 


98.9 : 277 aa 


D 


402 


106 


1596 


302 


99.1 : 106 aa 


B 


403 


157 


1654 


197 


99.3 : 150 aa 


B 


404 


278 


1552 


362 


100.0 : 277 aa 


B 


405 


120 


1858 


529 


100.0:1 16 aa 


B 


406 


226 


1562 


297 


100.0 : 216 aa 


B 


407 


62 


1752 


157 


77.6: 58 aa 


E 


408 


50 


1663 


74 


97.9 : 47 aa 


B 


410 


188 


1803 


351 


87.1 : 155 aa 


E 


411 


130 


1685 


497 


100.0: 129 aa 


B 


412 


183 


1843 


185 


100.0: 183 aa 


A 


413 


194 


1874 


508 


97.6: 169 aa 


D 


414 


235 


1518 


246 


100.0: 235 aa 


B 


415 


88 


1538 


676 


97.5 : 80 aa 


B 


416 


109 


1871 


335 


99.1 : 109 aa 


B 


417 


107 


1782 


593 


94.4: 90 aa 


E 


418 


136 


1544 


441 


100.0 : 135 aa 


B 


419 


54 


1513 


175 


97.0 : 33 aa 


E 


420 


125 


1642 


539 


96.7: 122 aa 


B 


421 


249 


1738 


346 


99.6 : 249 aa 


B 


422 


86 


1715 


128 


97.5 : 79 aa 


B 


423 


128 


1534 


149 


100.0 : 128 aa 


B 


424 


93 


1875 


178 


100.0 : 93 aa 


B 


425 


88 


1804 


105 


97.7 : 88 aa 


B 


426 


128 


1524 


116 


62.4: 117 aa 


E 


427 


108 


1762 


109 


100.0: 108 aa 


A 


428 


118 


1539 


276 


100.0: 118 aa 


B 


429 


54 


1754 


113 


89.6 : 48 aa 


E 


430 


288 


1483 


377 


95.5 : 286 aa 


B 


431 


303 


1785 


248 


98.2: 170 aa 


D 


431 


303 


1784 


148 


96.4: 138 aa 


D 


432 


192 


1478 


408 


99.5: 192 aa 


B 


433 


168 


1517 


426 


99.3:151^ 


D 
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1 <1 


1 AOQ 

lo/y 


403 


100.0 : 153 aa 


B 


435 


lOZ 


1 ftOA 
lo.UO 


173 


98.1 : 161 aa 


B 


436 


50 


1 ftlA 
1oj4 


OA 

80 


37.5 : 24 aa 


E 


437 


999 




288 


1 AA A • O'^ t _ — 

100.0 : 221 aa 


B 


438 


53 


1737 
I /J / 


OiCA 

2oU 


AO C • 0 1 

93.5 : 31 aa 


E 


439 


109 


lOo^ 


101 

Izl 


1 AA A . 1 AA 

100.0 : 109 aa 


B 


440 


73 


ii Id 


OOA 

ZoU 


1 AA A . — 

100.0 : 73 aa 


B 


441 


937 


lOoD 


497 


-ft^ A . 1 AO 

96.0 : 198 aa 


D 


442 


Q9 


IDZl 


o4o 


1 A A A . 0>l . 

100.0 : 84 aa 


D 


443 


Q7 


177A 
1 //4 


100 

327 


1 A A A . A^ " 

100.0 : 96 aa 


B 


444 


9»n 


IDDO 


284 


1 Art rt . '^Ort " 

100.0: 280 aa 


A 


44S 


1R7 

10/ - 


1 An/I 
10U4 


253 


95.5 : 155 aa 


D 


44A 




1!>1U 


1 AO 

198 


96.4 : 55 aa 


B 


447 




145/0 


155 


100.0 : 85 aa 


B 


44S 


on 


1724 


90 


100.0 : 90 aa 


A 


44Q 




17oo 


141 


98.0 : lOOaa 


D 


4sn 


179 


1473 


239 


100.0 : 172 aa 


B 


451 


919 


14D0 


1 OA 

139 


81.7 : 126 aa 


E 


459 


1 J19 


1 /lr2 


1 AO 

192 


97.0 : 166 aa 


D 


453 


994 


lo^o 


228 


100.0 : 224 aa 


A 


454 


in 


I075 


159 


100.0 : 131 aa 


B 






1787 


370 


100.0 : 54 aa 


D 






1587 


295 


96.6 : 87 aa 


B 


4D / 




1735 


310 


100.0 : 195 aa 


B 




Al 

41 


1479 


144 


97.6: 41 aa 


B 






1 CO A 

1584 


297 


100.0: 219 aa 


B 




1 OQ 

loo 


1545 


375 


89.3 : 187aa 


E 


4A1 


Oil 


1 TOA 

1780 


438 


^V^* A ^^^^ 

97.3 : 225 aa 


B 


4A0 


OJ 


1645 


71 


100.0 : 63aa 


B 




loJ 


1 £.£.A 

1664 


242 


97.8 : 182aa 


B 




in 
1 17 


1586 


234 


99.1:1 13 aa 


B 


HOj 


1 Cl 

153 


1773 


280 


98.0 : 153 aa 


B 


400 


43 


1610 


308 


100.0: 43 aa 


B 


HO/ 


240 


1636 


255 


97.0 : 237 aa 


B 


HOo 


2uy 


1868 


240 


96.6 : 206 aa 


B 


4A0 
HO7 




1628 


321 


98.5 : 65 aa 


D 


470 




1375 


375 


96.5 : 228 aa 


B 


471 


7Z 


1 /13 


OAC 

205 


90.1 : 71 aa 


E 


479 


OA 
7O 


1 /107 

1472 


352 


95.4 : 87 aa 


B 


473 


1 1711 
11/0 


1 7/10 

1 /4o 


1183 


1 l\f\ rt - 1 1 _ 

100.0 : 1178 aa 


A 


474 




1 coo 
lo22 


113 


AO T - i rtrt — 

92.7 : 109 aa 


E 


474 


1 A3 


1 con 
lo2U 


00 
00 


A*5 1 . f 0 ... 

93.1 : 58 aa 


E 


475 


4AA 


1 QAA 

lo4U 


457 


1 AA A . A 

100.0 :466 aa 


A 


47fi 




13UU 


on 


A^ A . 00 

97.0 : 33 aa 


D 


477 


94Q 


lo34 


Z34 


1 nn A • o/io 

100.0 : 248 aa 


B 


478 


44 


1779 
1 / /Z 


COQ 

3Zo 


1 nn n » /tyi mm 

luu.u : 44 aa 


B 


479 


491 


IO73 


AOI 

4Z1 


rtrt 0 • >I01 MM 

99.8 : 421 aa 


A 

A 




1 A7 
10/ 


1333 


34U 


AO t . 1 ^0 m^M^ 

98.1 : 162 aa 


B 


481 

■to 1 


80 
07 


lOOO 


OK 

zJo 


1 AA A • OA 

100.0 : 89 aa 


B 


4R9 


937 


1 071 
I0/3 


4ol 


rt*7 t . ^ 

97.5 : 236 aa 


B 




A71 
4/1 


1594 


428 


rt/\ ^ ^ /\ . 

99.3 : 301 aa 


C 


484 


123 


1655 


J 00 


QT O.I m a» 

o/.y . lu/ aa 


E. 


485 


127 


1655 


366 


99.2 : 127 aa 


B 


486 


259 


1517 


259 


100.0 : 259 aa 


A 


487 


17 


1481 


101 


93.3 : 15 aa 


E 


488 


77 


1704 


246 


100.0 : 77 aa 


B 
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*Toy 


1 QA 

loU 


1 CCyl 

1DD4 


180 


100.0 : 180 aa 


A 






1 

10 Jo 


577 


92.3 : 209 aa 


E 




l*fo 


lAO 

14Dz 


157 


100.0 : 148 aa 


B 


409 




1 CI A 

1319 


849 


99.6 : 281 aa 


B 




^AA 
144 


1 c^c 
1325 


377 


94.9: 118 aa 


D 


AOA 


/3 


1 CiA 

1539 


276 


95.8 : 71 aa 


B 


AQ^ 
Hyj 


oil 
311 


1670 


446 


99.0: 311 aa 


B 




115 


1842 


384 
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1 1 Q 

llo 


1867 


1 A^ 

193 


922:1 16 aa 


E 


7^1 


7nn 


1491 


oil 

211 


1 AA A ^ A/\ 

100.0 : 200 aa 


B 


7^7 


70 


1 QOA 


OA 

8U 


1 AA A - ^A 

100.0 : 79 aa 


A 




70 


183 / 


268 


AO ^ - ^A 

98.7 : 79 aa 


D 




1 AA 

l*fO 


1 

lo53 


/1 1 *3 

413 


1 AA i\ ^ A % 

100.0 : 141 aa 


B 


7^^ 


7nA 
zuo 


lo3o 


577 


93.7 : 206 aa 


B 


7<A 
/DO 


Q7 


1526 


OA 

89 


100.0 : 66 aa 


D 


7C7 


1 

19/ 


1 f Ayl 

1794 


1 AO 

198 


100.0 : 197aa 


A 


7^R 

/JO 


140 


1 C77 
lo/Z 




flT C . OA 

97.5 : 80 aa 


D 


759 


68 


1882 


291 


100.0: 68 aa 


B 


760 


135 


1631 


162 


99.3: 134 aa 


B 


761 


93 


1884 


594 


100.0 : 69 aa 


D 


762 


73 


1883 


226 


100.0: 73 aa 


B 


763 


268 


1859 


430 


95.4: 263 aa 


B 
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1537 


277 


100.0: 273 aa 


B 






1 Tl /I 

1 /14 


136 


99.2 : 133 aa 


A 


766 


77 
/Z 


1 om 
lolU 


74 


95.8 : 71 aa . 


A 


767 


1 A7 


1 CA7 

loUz 


285 


100.0 : 147 aa 


B 


768 




1 <At 

1D41 


241 


100.0 : 144 aa 


B 


769 


*rl 


\MA 

lOo4 


75 


100.0 : 47 aa 


B 


770 


170 

xzy 


1 <n< 


183 


90.2 : 122 aa 


E 


771 

t i X 


. 747 




235 


99.1 :232aa 


C 


772 


07 

y / 


1 QCI 

loDl 


129 


99.0 : 97 aa 


B 


1 fj 


1 A^l 
14 J 


lo2o 


259 


96.S : 143 aa 


B 


77 J. 


Zio 


nn 


383 


99.5: 217 aa 


B 


77^ 


fizL 
54 


1537 


143 


100.0: 84 aa 


B 


/ /o 


7iC 


1774 


327 


95.9: 73 aa 


D 


777 

III 




1585 


263 


79.7 : 133 aa 


E 


77a 

/ /o 


lyz 


1480 


299 


91.5 : 189 aa 


E 


770 


171 


1551 


186 


99.4 : 171 aa 


B 


/oil 


1 y| 1 
141 


1760 


366 


99.2: 129 aa 


D 


7511 
/ol 


7n 
/U 


1741 


95 


100.0: 70 aa 


B 


7510 


ID J 


1687 


223 


98.0 : 153 aa 


B 


751"^ 
/ 


1 01 

lo3 


1869 


184 


100.0: 183 aa 


A 


751A 


A7 

0/ 


1846 


231 


100.0: 67 aa 


B 


751^ 


7fl/l 

zD4 


1730 


256 


100.0: 253 aa 


B 


/oO 


173 


1466 


251 


100.0: 166 aa 


D 


75i7 
/o/ 


259 


t o/\o 

1808 


322 


100.0 : 238 aa 


D 


/OO 


294 


1786 


131 


93.7 : 126 aa 


E 


/OO 


294 


1630 


163 


94.0: 116 aa 


E . 




194 


1655 


366 


99.2: 122 aa 


D 


/oy 


194 


1646 


75 


100.0 : 72 aa 


C 


/yu 


132 


1790 


273 


100.0 : 132 aa 


B 


701 

/yi 


213 


1575 


216 


98.1 : 213 aa 


A 


707 

/yz 


4/ 


1605 


86 


100.0: 47 aa 


B 


70"^ 

/yj 


143 


1864 


342 


93.0 : 143 aa 


E 


70A 

/y*f 


09 


1766 


93 


100.0 : 69 aa 


B 


70<I 

/yj 


1/1/1 
144 


1504 


519 


95.7: 138 aa 


D 


70/; 
/yo 


1 OA 

190 


1590 


193 


100.0: 190 aa 


A 


707 

/y / 


o4 


1792 


215 


83.5 : 79 aa 


E 


7051 

/yo 


13j 


1613 


138 


100.0 : 135 aa 


A 


700 

/yy 


7<< 

ZDD 


1885 


424 


99.6 : 253 aa 


B 




Z4j 


1493 


205 


87.1 : 140 aa 


E 


Ron 

ouu 


Z43 


1497 


131 


100.0: 126 aa 


C 


o\ii 


7^7 
ZjZ 


1563 


255 


100.0 : 252 aa 


A 




i/;<; 

103 


1 /ZU 


91 


100.0 : 88 aa 


C 


807 


1^^ 

103 


1 71 O 

1 /lo 


99 


92.7 : 82 aa 


E 


803 


171 
1/1 


1 An7 
lOUZ 


297 


85.5 : 159aa 


E 


804 


67 
oz 


14oD 


155 


100.0: 61 aa 


B 


805 


100 
lyy 


1314 


219 


100.0 : 199 aa 


B 


806 


1 n • 
1 J 1 


1 OOA 

looU 


391 


86.2: 130 aa 


E 


807 
oU/ 


1 ni 
lUl 


1 •?! n 

1719 


257 


95.0 : lOOaa 


B 


oUo 


oU 


1585 


263 


98.8 : 80 aa 


B 


52no 
ouy 


AAI 

44/ 


1 TO 1 

1781 


344 


99.7: 331 aa 


D 


5{no 
ouy 


A An 
44/ 


1783 


118 


98.3 : 117aa 


C 


810 


218 


1564 




1 AA A • 7 1 Q aa 

luu.u • zio aa . 


B 


811 


192 


1478 


408 


99.5 : 192aa 


B 


812 


341 


1729 


354 


100.0 : 340 aa 


B 


813 


201 


1523 


592 


100.0: 158 aa 


D 


814 


130 


1769 


306 


92.3 : 130aa 


E 
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o u 




1 ftK 
l033 


CAO 

548 


78.4 : 116 aa 


E 


815 


144 


IRIS 
loi3 


511 


54.3 : 121 aa 


E 


816 


30Q 


1RQ4 


1 1 A 
31U 


1 AA A • ^AA 

luu.u : 309 aa * 


A 


817 


164 


1R93 


130 


OA 0 • 1 <1 nr« 

70./ : 133 aa 


D 


818 


54 


1703 

1 /\/3 


0/ 


1 AA A ♦ CI MA 

100.0: 33 aa 


B 


819 


209 


171rt 
1/10 


OK 
213 


AO C • OAO MA 

99.3 : 202 aa 


B 


820 


16Q 


1R70 
lo/U 


IK 

113 


1 AA A • 1 1 A . 

100.0 : 110 aa 


D 


821 


1R6 


1AS1 


0<A 

234 


1 AA A • 1 0^ ^ _ 

100.0 : 186 aa 


B 


822 


79 


1 AOQ 
IOU7 


1 fiA 
loU 


OA C • CO MM 

96.6 : 58 aa 


D 


823 


199 


1033 


A<A 
004^ 


C%A A • 1 1 0 — 

94.9 : 118 aa 


D 


824 




IO73 


OA 

/U 


1 AA A . 1 ^ 

100.0 :-13 aa 


B 




13 


130/ 


100 
392 


1 A A A - 1 - ■■ M 

100.0 : 13 aa 


B 


82 S 




1 771 
1 / /I 


\AA 

144 


1 AA A . 0^ ^ 

100.0: 86 aa 


D 




71 
/ 1 


1^10 
1312 


1 

154 


AO ^ - 

98.6 : 71 aa 


B 


5197 


1 


1430 


1 ^A 

139 


93.7 : 127 aa 


E 






1 A<1 
1031 


155 


100.0 : 155 aa 


C 




0^^ 


104o 


1 AA 

109 


98.0 : 102 aa 


D 


R90 


lUu 


1 /2o 


1 A^ 

147 


99.1 : 106 aa 


B 


OJV 


^oo 


1509 


567 


99.8 : 524 aa 


B 


fill 


1 O/l 

- 124 


1740 


214 


99.2 : 123 aa 


B 




1 1 A 
110 


1690 


400 


982 : llOaa 


B 


fill 


326 


1856 


^ ^ 
325 


100.0: 325 aa 


C 




o^o 
233 


1543 


191 


96.7 : 184aa 


D 


oj3 




1876 


638 


100.0: 594 aa 


B 


fil^ 


IDO 


1621 


345 


99.4: 154 aa 


B 


QJ 1 


1 <o 
13/ 


1624 


253 


97.4 : 155 aa 


B 


filfi - 


1 ni 
IVl 


1465 


241 


96.8 : 190 aa 


B 






1548 


231 


92.9 : 85 aa 


E 


fi/lft 


ooo 

277 


1682 


298 


99.6 : 277 aa 


B 


0*H 


38 


1 CAO 

1508 


270 


98.1 : 54 aa 


D 


ft AO 


i3y 


1734 


139 


88.4 : 129 aa 


E 




OOQ 

2/y 


1 A^a 
1476 


276 


100.0: 269 aa 


C 


QAA 
0*f*f 


30 


1 Q<0 

lo32 


83 


Ail ii - 'i^-.-. 

94.4 : 36 aa 


B 




lOQ 


140U 


1 AiC 

196 


1 AA A . 1 A 

100.0 : 129 aa 


B 


RA^ 

OHO 


100 
12/ 


1 ATI 
14/3 


172 


1 AA A . 1 AC 

100.0 : 105 aa 


D 


5M7 

0*T / 


07A 
2/0 


1 ACT 

103 / 


*2 1 A 

319 


t AA A • — 

100.0 : 276 aa 


B 


R4R 


lOA 
^20 


1 QA1 

loUl 


1 00 

lo7 


AO >l • 1 0^ 

98.4 : 126 aa 


B 


R4Q 


049 
2H2 


100 7 


yt AC 
403 


A'7 A . '^^^ 

97.0 : 236 aa 


D 


R5n 


1^1 
131 


IQI X 
lolO 


010 

217 


1 AA A • 1 CI 

100.0 : 151 aa 


B 


RSI 


ISA 
13H 


1 AAl 
1041 


1 OA 

194 


1 AA A • 1 C>l 

100.0 : 154 aa 


B 


RS9 


*r70 


1003 


100 
32/ 


00 C • 0 1 yl MM 

97.5 : 314aa 


C 


853 


17Q 
1 /7 


1 AOA 
- lOUO 


000 
2/2 


QO 0 • 1 00 MA 

7/.2 : 1 /^ aa 


B 


855 


160 

lOU 


1 AftO 
14o / 


1 OQ 
l7<> 


OA O.I AA MM 

9o.9 : 160 aa 


B 


856 


04 


lo30 


AO A 
42U 


1 AA A • 01 MM 

100.0 : 73 aa 


B 


857 


146 


IRAS 
lo43 


171 
3/1 


00 1 • 1 A A MM 

77.3 . 140 aa 


JcS 


858 


905 

. iLU3 


1 S07 

13U / 


lAA 
300 


Oft C • OAO MM 

70. 3 • 202 aa 


n 


859 


173 

I /3 


1 R97 

lOZ / 


1 Oft 

l70 


1 AA A • 1 AO AM ' 

100.0 . 147 aa 


U 


860 


101 
1 73 


lOo 1 


OCA 
274 


1 AA A - 1 OC MM 

100.0 : 1 /3 aa 


T\ 
U 


R61 


104 


1 fi^S 
. 1503 


o<i 
233 


1 AA A • 1 Ail MM 

100.0 : 104 aa 


B 


R^9 


333 


1 ^OQ 

1377 


33o 


1 AA A « ICC MM 

100.0 : 355 aa 


B 


863 


93 


1825 


236 


07 R • 09 nn 
7 / .0 . 72 oa 




864 


82 


1677 


315 


97.5 : 81 aa 


B 


865 


234 


1861 


249 


99.1 : 233 aa 


B 


866 


239 


1652 


405 


99.2 : 238 aa 


B 


867 


86 


1468 


201 


77.4 : 84 aa 


E 


868 


289 


1574 


395 


94.4 : 284 


E 
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869 


436 


1863 


662 


100.0 : 436 aa 


B 


870 


114 


1560 


121 


100.0: 114 aa 


B 


871 


173 


1757 


362 


98.8 : 173 aa 


B 


872 


116 


1866 


145 


98.1: 105 aa 


D 


873 


127 


1797 


304 


63.9 : 83 aa 


E 


873 


127 


1799 


270 


89.7: 58 aa 


E 


873 


127 


1800 


62 


97.4 : 38 aa 


D 


873 


127 


1801 


187 


82.0 : 50 aa 


E 


874 


150 


1461 


179 


100.0: 150 aa 


B 


875 


209 


1511 


339 


98.9: 188 aa 


D 


o/o\ 


234 


1739 


615 


. 99.6 : 230 aa 


B 


877 


395 


1830 


879 


99.7: 379 aa 


D 


878 


103 


1623 


413 


97.0 : 99 aa 


D 


879 


265 


1809 


566 


89.8 : 265 aa 


B 


880 


364 


1576 


442 


98.6 : 346 aa 


D 



IV, Identification of Nucleic Acids Encoding Vaccine Components and Targets for Agents 
Efifective Against K pvlori 

The disclosed H. pylori genome sequence includes segments that direct the 
5 synthesis of ribonucleic acids and polypeptides, as well as origins of replication, promoters, 
other types ofregulatoiy sequences, and intergenic nucleic acids. The invention 
encompasses nucleic acids encoding immunogenic components of vaccines and targets for 
agents effective against H. pylori. Identification of said immunogenic components 
involved in the determination of the function of the disclosed sequences, which can be 

1 0 achieved using a variety of approaches. Non-limiting examples of these approaches are 
described briefly below. 

Homoloev to known sequences: Computer-assisted comparison of the disclosed K 
pylori sequences with previously reported sequences present in publicly available databases 
is useful for identifying functional K pylori nucleic acid and polypeptide sequences. It will 

15 be understood that protein-codmg sequences, for example, may be compared as a whole, 
and that a high degree of sequence homolojgy between two proteins (such as, for example, 
>80-90%) at the amino acid level indicates that the two proteins also possess some degree 
of functional homology, such as, for example, among enzymes involved in metabolism, 
DNA synthesis, or cell wall synthesis, and protems involved in transport, cell division, etc. 

20 In addition, many structural features of particular protein classes have been identified and 
correlate with specific consensus sequences, such as, for example, binding domains for 
nucleotides, DNA, metal ions, and other small molecules; sites for covalent modifications 
such as phosphorylation, acylation, and the like; sites of protemrprotem interactions, etc. 
These consensus sequences may be quite short and thus may represent only a firaction of the 

25 entire protein-coding sequence. Identification of such a feature in an H. pylori sequence is 
therefore useful in determining the function of the encoded protem and identifying useful 
targets of antibacterial drugs. 

Of particular relevance to the present invention are structural features that are 
common to secretory, transmembrane, and surface proteins, including secretion signal 
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peptides and hydrophobic transmembrane donuims. H /?y/or/ protein 
confining putative signal sequences and/or transmembrane domains are useful as 
immunogenic components of vaccines. 

Identification of essenrial ffmex- Nucleic acids that encode proteins ^ential for 
5 growth or viabiUty of H. pylori are preferred drug targets. K pylori genes can be tested for 
their biological relevance to the organism by examining the eJBFect of deleting and/or 
disrupting the genes, i.e., by so-called gene "knockout", using techniques known to those 
skilled in the relevant art In this manner, essential genes may be identified. 

Strain-snecific seqiiffnri.g' Rprancp. /^f »^,^],,^>nflTy bctiYccn 

10 different H. pylori strains, it is beUeved that the presently disclosed H. pylori sequences are 
useful for identifying, and/or discriminating between, previously known and new H. pylori 
strains. It is believed that other H. pylori strains will exhibit at least 70% sequence 
homology with Ae presently disclosed sequence. Systematic and routine analyses of DNA 
sequences derived jfrom samples containing K pylori strains, and comparison with the 

15 present sequence allows for the identification of sequences that can be used to discriminate 
between strains, as well as those that are common to all H. pylori strains. In one 

embodiment, the invention provides nucleic acids, including probes, and peptide and 
polypeptide sequences that discriminate between different strains of H pylori. Strain- 
specific components can also be identified functionally by their ability to elicit or react with 
20 antibodies that selectively recognize one or more H. pylori strains. 

In another embodunent, the invention provides nucleic acids, including probes, and 
peptide and polypeptide sequences that are common to all H. pylori strains but are not 
foimd in other bacterial species. 

25 Specific Example: Dete rmination Of Candidate Protein Antigens For Antibody AnH 
Vaccine Development 

The selection of candidate protein antigens for vaccine development can be derived 
fix)m the nucleic acids encoding H. pylori polypeptides. First, the ORF's can be analyzed 
for homology to other known exported or membrane proteins and analyzed using the 
30 discriminant analysis described by Klein, et al. (Klein, P., Kanehsia, M., and DeLisi, C. 
(1985) Biochimica et BiophysicaActa 815, 468-476) forpredicting exported and membrane 
proteins. 

Homology searches can be performed using the BLAST algorithm contained in the 
Wisconsin Sequence Analysis Package (Genetics Computer Group, University Research 
35 Park, 575 Science Drive, Madison, WI 5371 1 ) to compare each predicted ORF amino acid 
sequence with all sequences found in the current GenBank, SWISS-PROT and PIR 
databases. BLAST searches for local alignments between the ORF and the databank 
sequences and reports a probability score which indicates the probability of findmg this 
sequence by chance in the database. ORF's widi significant homology (e.g. probabilities 
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lower than lxl0*6 that the homology is only due to random chance) to membrane or 
exported proteins represent protein antigens for vaccine development Possible functions 
can be provided to H. pylori genes based on sequence homology to genes cloned in other 
organisms. 

5 Discriminant analysis (Klein, et al. supra) can be used to examine the ORF amino 

acid sequences. This algorithm uses the intrinsic information contained in the ORF amino 
acid sequence and compares it to infomiation derived from the properties of known 
membrane and exported proteins. This comparison predicts which proteins will be 
exported, membrane associated or cytoplasmic. ORF amino acid sequences identified as 

10 exported or membrane associated by this algorithm are likely protein antigens fo 
development. 

Infrequently it is not possible to distinguish between multiple possible nucleotides 
at a given position in the nucleic acid sequence. In those cases the ambiguities are denoted 
by an extended alphabet as follows: 
15 These are the official lUPAC-IUB single-letter base codes ' 



Code 


Base Pescription 




G 


Guanine 




A 


Adenine 




T 


Thymine 




C 


Cytosine 




R 


Purine 


(AorG) 


Y 


Pyrimidine 


(CorTorU) 


M 


Amino 


(AorC) 


K 


Ketone 


(GorT) 


S 


Strong interaction 


(CorG) 


W 


Weak interaction 


(AorT) 


H 


Not-G 


. (AorCorT) 


B 


Not-A 


(CorGorT) 


V 


Not-T(not-U) 


(A or CorG) 


P 


Not-C 


(A or GorT) 


N 


Any 


(A or Cor GorT) 



The amnio acid translations of this invention account for the ambiguity in the 
nucleic acid sequence by translating the ambiguous codon as the letter "X", In all cases, the 
20 pemiissible amino acid residues at a position are clear from an examination of the nucleic 
acid sequence based on the standard genetic code. 
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V. Production of Fra^ents and Analogs of ff pvlon Nucleic Acids and Pnlvp f^tiH^c 

Based on the discovery of the iy./>v/on gene products of the invention pro^^ 
the Sequence Uiting/one skiUed in the an can alter the disclosed stnicture (^^ 
genes), e.g., by producing fragments or analogs, and test the newly produced structures for 
5 activity. Examples of techniques known to those skiUed in the relevant art which allow the 
production and testing of fragments and analogs are discussed below. These, or analogous 
methods can be used to make and screen Ubraries of polypeptides, e.g., Ubraries of random 
peptides or Ubraries of fragments or analogs of cellular proteins for the ability to hind H. 
pylori polypeptides. Such screens are useful for the identification of inhibitors of H nvlori 
10 ' 

Generation of Fragments 

Fragments of a protein can be produced in several ways, e.g., recombinantly, by 
proteolytic digestion, or by chemical synthesis. Internal or terminal fragments of a 
polypeptide can be generated by removing one or more nucleotides from one end (for a 

15 termmal fragment) or both ends (for an internal fragment) ofa nucleic acid which encodes 
the polypeptide. Expression of the mutagenized DNA produces polypeptide fragments. 
Digestion with "end-nifcbling" endonucleases can thus generate DNA's which encode an 
array of fragments. DNA's which encode fragments of a protein can also be generated by 

random shearing, restriction digestion or a combmationofthe above-discussed methods. 
20 Fragments can also be chemically synthesized using techniques known in the art 

such as conventional Merrifield solid phase f-Moc or t-Bpc chemistry, For example, 
peptides of the present invention may be arbitrarily divided into fragments of desired length 
with no overly of the fragments, or divided into overl^ping fragments of a desired length, 

25 Alteration of Nucleic Acid s and Polypeptides: ■ Random Methods 

Amino acid sequence variants of a protein can be prepared by random mutagenesis 
of DNA which encodes a protem or a particular domain or region of a protein. Usefiil 
metiiods include PCR mutagenesis and saturation mutagenesis. A library of random amino 
acid sequence variants can also be generated by the synthesis of a set of degenerate 

30 oligonucleotide sequences. (Methods for screening proteins in a library of variants are 
elsewhere herein). 

(A^ PCR Mlrtap eni>«>» 

In PCR mutagenesis, reduced Taq polymerase fidelity is used to mtroduce random 
mutations into a cloned fragment of DNA (Leung et al., 1989, Technique 1:1 1-15). The 
35 DNA region to be mutagenized is amplified using tiie polymerase chain reaction (PCR) 
under conditions tiiat reduce tiie fidelity of DNA syntiiesis by Taq DNA polymerase, e.g., 
by using a dGTP/dATP ratio of five and adding Mn2+ to tiie PCR reaction: The pool of 
amplified DNA fragments are inserted into appropriate cloning vectors to provide random 
mutant libraries. 
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CB!) Saturation Mutagenesis ^ 

Saturation mutagenesis allows for the rapid introduction of a large nximber of single 
base substitutions into cloned DNA fragments (Mayers et al., 1985, Science 229:242). This 
technique includes generation of mutations, e.g., by cheniical treatment or irradiation of 

5 single-stranded DNA in vitro, and synthesis of a complimentary DNA strand. The 
mutation frequency can be modulated by modulating the severity of the treatment, and 
essentially all possible base substitutions can be obtained. Because this procedure does not 
mvolve a genetic selection for mutant fragments both neutral substitutions, as well as those 
that alter function, are obtained. The distribution of point mutations is not biased toward 

10 conserved sequence elements, 

(C\ Degenerate Oligonucleotides 

A library of homologs can also be generated from a set of degenerate 
oligonucleotide sequences. Chemical synthesis of a degenerate sequences can be carried 
out in an automatic DNA synthesizer, and the synthetic genes then ligated into an 

15 appropriate expression vector. The synthesis of degenerate oligonucleotides is known in 
the art (see for example, Narang, SA (1983) re/ra;ie^TO« 39:3; It 
Recombinant DNA, Prop 3rd Cleveland Sympos. Macromolecules, ed. AG Walton, 
Amsterdam: Elsevier pp273-289; Itakura et al. {i9S4) Annu. Rev. Biochenu 53:323; Itakura 
et al. (1984) Science 198:1056; Ike etal. (1983) iVttc/e/c Such techniques 

20 have been employed in the directed evolution of other proteins (see* for example, Scott et 
al. (1990) Science 249:386-390; Roberts et al. (1992) PNAS 89:2429-2433; Devlin et al, 
(1990) Science 249: 404^06; Cwirla et al. (1990) PNAS 87: 6378-6382; as well as U.S. 
Patents Nos. 5,223,409, 5,198^46, and 5,096,815). 

25 Alteration of Nucleic Acids and Polypeptides: Methods for Directed Mutagenesis 

Non-random or directed, mutagenesis techniques can be used to provide specific 
sequences or mutations in specific regions. These techniques can be used to create variants 
which include, e.g., deletions, insertions, or substitutions, of residues of the known amino 
acid sequence of a protein. The sites for mutation can be modified individually or in series, 
30 e.g., by (1) substituting first with conserved amino acids and then with more radical choices 
depending upon results achieved, (2) deleting the target residue, or (3) inserting residues of 
the same or a different class adjacent to the located site, or combinations of options 1-3. 
fA'^ Alanine Scanning Mutagenesis 

Alanine scaiming mutagenesis is a useful method for identification of certain 
35 residues or regions of the desired protein that are preferred locations or domains for 

mutagenesis, Cunningham and Wells (Science 244:1081-1085, 1989). In alanine scanning, 
a residue or group of target residues are identified (e.g., charged residues such as Arg, Asp, 
His, Lys, and Glu) and replaced by a neutral or negatively charged amino acid (most 
preferably alanine or polyalanine). Replacement of an amino acid can affect the interaction 
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of the amino acids with the surroimding aqueous environment in or outside the cell. Those 

domams demonstrating functional sensitivity to the substitutions are then refined by 
introducing further or other variants at or for the sites of substitution. Thus, while the site 

for introducing an amino acid sequence variation is predetennined, the nature of the 
5 mutation per se need not be predetermined. For example, to optimize the performance of a 
mutation at a given site, alanine scanning or random mut^enesis may be conducted at the 

target codon or region and the ejqjressed desired protein subunit variants are screened for 
the optimal combination of desired activity. 

(E) Oligo nucleotide-MediatedMutagenesi?} 

10 Oligonucleotide-mediated mutagenesis is a useful method for preparing 

substitution, deletion, and insertion variants of DNA, see, e.g., Adehnan et al., (DNA 2;183, 
1983). Briefly, the desired DNA is altered by hybridizing an oligonucleotide encoding a 
mutation to a DNA template, where the template is the smgle-stranded form of a plasmid or 
bacteriophage containing the unaltered or native DNA sequence of the desired protem. 

15 After hybridization, a DNA polymerase is used to synthesize an entire second 

complementary strand of the template that will thus incorporate the oligonucleotide primer, 
and will code for the selected alteration in the desired protein DNA. Generally, 
oligonucleotides of at least 25 nucleotides in lengtii are used. An optimal oligonucleotide 
will have 12 to 15 nucleotides tiiat are completely complementary to the template on eitiier 

20 side of the nucleotide(s) coding for tiie mutation. This ensures that the oligonucleotide will 
hybridize properly to the smgle-stranded DNA template molecule.. The oligonucleotides 
are readily synthesized using techniques known in tiie art such as that described by Crea et 

al. (Proc. iVflf/. ^cod &/. USA, 75: 5765[1 978]). 
(C) Cassette Mutagenesis . 

25 Another method for preparing variants, cassette mutagenesis, is based on the 

technique described by Wells et al. (Gene, 34:3 1 5[1985]). The starting material is a 
plasmid (or otiier vector) which includes tiie protein subunit DNA to be mutated. The 
codon(s) in the protein subunit DNA to be mutated are identified. There must be a unique 
restriction endonuclease site on each side of tiie identified mutation site(s). If no such 

30 restriction sites exist, tiiey may be generated using tiie above-described oligonucleotide- 
mediated mutagenesis method to introduce tiiem at appropriate locations in the desired 
protein subunit DNA. After the restriction sites have been introduced into tiie plasmid, the 
plasmid is cut at these sites to linearize it. A double-stranded oligonucleotide encoding the 
sequence of the DNA between the restriction sites but containing the desired mutation(s) is 

3 5 synthesized using standard procedures. The two strands are synthesized separately and then 
hybridized togetiier using standard techniques. This double-stranded oligonucleotide is 
referred to as tiie cassette. This cassette is designed to have 3* and 5' ends that are 
comparable with the ends of the linearized plasmid, such that it can be directly ligated to 
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theplasmid: This plasmid now contains the mutated desired protein subimi 
sequence. 

(D) Co mbinatorial Mutagenesis 

C mbinatorial mutagenesis can also be used to generate mutants (Ladner et al., WO 
5 88/06630). In this method, the amino acid sequences for a group of homologs or other 
related proteins are aligned, preferably to promote the hi^est homology possible. All of 
the amino acids which appear at a given position of the aligned sequences can be selected 
to create a degenerate set of combinatorial sequences. The variegated library of variants is 
generated by combinatorial mut^enesis at the nucleic acid level, and is encoded by a 
10 variegated gene library. For example^ a mixture of synthetic oligonucleotides can be 
en2ymatically ligated into gene sequences such that the degenerate set of potential 
sequences are expressible as individual peptides, or alternatively, as a set of larger fusion 
proteins containing the set of degenerate sequences. 

15 Other Modifications of K pylori Nucleic Acids and Polypeptides 

It is possible to modify the stnicture of an H /^//or/ polypepti^^ 
as increasing solubility, enhancing stability (e.g., shelf life ex vivo and resistance to 
proteolytic degradation in vivo), A modified H. pylori protein or peptide can be produced 
in which the amino acid sequence has been altered, stach as by amino acid substitution, 

20 deletion, or addition as described herein. 

An K pylori peptide can also be modified by substitution of cysteine residues 
preferably with alanine, serine, threonine, leucine or glutamic acid residues to minimize 
dimerization via disulfide linkages. In addition, amino acid side chains of fiagments of the 
proteui of the invention can be chemically modified. Another modification is cyclization of 

25 the peptide. 

In order to enhance stability and/or reactivity, an K pylori polypeptide can be 
modified to incorporate one or more polymorphisms iri the amino acid sequence of the 
protein resxilting fi:om any natural allelic variatioiL Additionally, D-amino acids, non- 
natural ammo acids, or non-amino acid analogs can be substituted or added to produce a 

30 modified protein within the scope of this invention. Furthermore, an i/./y/or/ polypeptide 
can be modified using polyethylene glycol (PEG) according to the method of A. Sehon and 
co-workers (Wie et al., supra) to produce a protein conjugated with PEG. In addition, PEG 
can be added during chemical synthesis of the protein. Other modifications of K pylori 
proteins include reduction/alkylation (Tarr, Methods of Protein Microcharacterization, J. E. 

35 Silver ed., Humana Press, Clifton NJ 155-194 (1986)); acylation (Tarr, supra); chemical 
coupling to an appropriate carrier (Mishell and Shiigi, eds. Selected Methods in Cellular 
Immunology, WH Freeman, San Francisco, CA (1980), U.S. Patent 4,939^239; or mild 
formalin treatment (Marsh, (1971) Int. Arch, of Allergy and AppL Immunol., 41: 199 - 215). 
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To facilitate purification and potentially increase solubility of an K pylori protein 
or peptide, it is possible to add an amino acid fusion moiety to the peptide backbone. For 
example, hexa-histidine can be added to the protein for purification by unmobilized metal 
ion affinity chromatography (Hochuli, E. et al., (1988) Bio/Technology, 6: 1321 - 1325). In 
5 addition, to facilitate isolation of peptides free of irrelevant sequences, specific 

endoprotease cleavage sites can be introduced between the sequences of the fusion moiety 
and the peptide. 

To potentiaUy aid proper antigen processing of epitopes within an H p>^^^ 
polypeptide, canonical protease sensitive sites can be engineered between regions, each 

10 comprising at least one epitope via recombinant or synthetic methods. For example, 

charged amino acid pairs, such as KK or RR, can be introduced between regions within a 
protein or firagment during recombinant construction thereof. The resulting peptide can be 
rendered sensitive to cleavage by cathepsin and/or other trypsin-like enzymes which would 
generate portions of the protein containing one or more epitopes. In addition, such charged 

IS amino acid residues can result in an increase in the solubility of tiie peptide. 

Primary Methods for Screening Polvpeptides and Analogs 

Various techniques are known in the art for screening generated mutant gene 
products. Techniques for screening large gene libraries often uiclude cloning the gene 

20 library into replicable expression vectors, transforming appropriate cells with the resulting 
library of vectors, and expressing the genes under conditions in which detection of a 
desired activity, e.g., in this case, bmding to K /;ry/or/ polypeptide or an interacting protein, 
facilitates relatively easy isolation of the vector encoduig the gene whose product was 
detected. Each of the techniques described below is amenable to high through-put analysis 

25 for screening large numbers of sequences created, e.g., by random mutagenesis techniques. 
(PCS Two Hvbrid Svstems 

Two hybrid assays such as the system described above (as with the other screening 
methods described herein), can be used to identify polypeptides, e.g., fragments or analogs 
of a naturally-occurring H pylori polypeptide, e.g., of cellular proteins, or of randomly 
30 generated polypeptides which bmd to an H pylori protem. (The H. pylori domain is used 
as the bait protein and the library of varimts are expressed as fish fusion protems.) In an 
analogous fashion, a two hybrid assay (as with the otiier screening methods described 
herein), can be used to find polypeptides which bmd a H /7y/on polype^^ 
(B'^ Displav Libraries 

35 In one approach to screening assays, the candidate peptides are displayed on the 

surface of a cell or viral particle, and tiie ability of particular cells or viral particles to bmd 
an appropriate receptor protein via the displayed product is detected in a "panning assay". 
For example, the gene library can be cloned into the gene for a surface membrane protein ( 
a bacterial cell, and the resulting fusion protein detected by panning (Ladner et al., WO 
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88/06630; Fuchs et al. (1991) Bio/Technology 9:1370-1371 ; and Goward et al. (1992) TIBS 
18:136-140). In a similar feshion, a detectably labeled ligand can be used to score for 
potentially functional peptide homologs. Fluorescently labeled ligands, e.g., receptors, can 
be used to detrot hornologs wWch retain Ugand-binding activity. The use of fluorescM^ 
5 labeled ligands,.allows cells to be visually inspected and separated under a fluorescence 

microscope, or, where the morphology of the cell permits, to be separated by a 
fluorescence-activated cell sorter. 

A gene library can be expressed as a fusion protein on the surfece of a viral particle. 
For instaiice, in the filamentous phage system, foreign peptide sequences can be expressed 
10 on the surface of infectious phage, thereby conferring two significait benefits . First, since 

these phage can be applied to afBnity matrices at concentrations well over 10l3 phage per 
milliliter, a large number ofphage can be screened at one time. Second, since each 
infectious phage displays a gene product on its surfece, if a particular phage is recovered 
. from an affinity naatrix in low yield, the phage can be amplified by another round of 

15 infection. The group of almost identical K coti filamentous phages M13, fd., and fl are 
most often used in phage display libraries.- Either of the phage glH or gVIH coat proteins 
can be used to generate fusion proteins without disnq)tmg the ultimate packaging of the 
vkal particle. Foreign epitopes can be expressed at the NH2-terminal «id of pHI and phage 
bearing such epitopes recovered fix>m a large excess ofphage lacking this epitope (Ladner 

20 et al. PCT pubUcation WO 90/02909; Ganard et al., PCT pubKcation WO 92/09690; Marks 
et al. (1992) J. Biol Chem. 267:16007-16010; Griffiths et al. (1993) EMBOJ 12:725-734; 
Clackson et al. (1991) Ato/ure 352:624-628; and Barbas et al. (1992) PNAS 89:4457-4461). 

A common approach uses the maltose receptor of K coli (the outer membrane 
protein, LamB) as a peptide fusion partner (Charbit et al. (1 986) EMBO 5, 3029-3037). 

25 Oligonucleotides have been inserted into plasrnids encoding the LamB gene to produce 
peptides fused into one of the extracellular loops of the proteiii. These peptides are 
available for binding to ligands, e.g., to antibodies, and can elicit an unmune response when 
the cells are administered to animals. Other cell surface proteins, e.g., OmpA (Schorr et al. 
(1991) Fflccmej P7, pp. 387-392), PhoE (Agterberg, et al. (1990) Gene 88, 37-45), and 

30 PAL (Fuchs et al. (1 991) Bio/Tech 9, 1369-1372), as well as large bacterial surfece 
structures have served as vehicles for peptide display. Peptides can be fused to pilin, a 
protein which polymerizes to form the pilus-a conduit for interbacterial exdiange of genetic 
information CThiry et al. i\9S9}AppL Environ Microbiol 55, 984-993). Because of its 
role in interacting with other cells, the pilus provides a useful support for the presentation 

35 of peptides to the extracellular environment Another large surface structure used for 
peptide display is the bacterial motive organ, the flagellum. Fusion of peptides to the 
subunit protein flagellin offers a dense array of many peptide copies on the host cells 
(Kuwajima et al. (1988) Bio/Tech. 6. 1080-1083). Surface proteins of other bacterial 
species have also served as peptide fusion partners. Examples include the Staphylococcus 
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protein A and the outer membrane IgA protease of Neisseria (Hansson et al. (1992) J. 
Bflc/cr/o/. 174, 4239-4245 and Klauser et al. (1990) ^AiBOy. 9, 1991-1999). 

In the filamentous phage systems and the LamB system described above, the 

physicallink between the peptide and its encoding DNA occurs by the containment of the 
5 DNA within a particle (cell or phage) that carries the peptide on its surface. Capttmngthe 

peptide captures tiie particle and the DNA within. An alternative scheme uses the DNA- 
binding protein LacI to form a link between peptide and DNA (Cull et al (1992) PNAS 

89:1865-1869). This system uses a plasmid containing the LacI gene with an 
oligonucleotide cloning site at its 3'-end. Under the controlled induction by arabinose, a 

10 Lacl-peptide fusion protein is produced. This fusion retains the natural ability of LacI to 
bind to a short DNA sequence known as LacO operator (LacO), By installing two copies 
of LacO on the expression plasmid, the Lacl-peptide fusion binds tightly to the plasmid that 
encoded it Because the plasmids in each cell contain only a single oligonucleotide 
sequence and eadi cell expresses only a single peptide sequence, the peptides become 

1 5 specifically and stably associated with tiie DNA sequence that directed its synthesis. The 
cells of the library are gently lysed and the peptide-DNA complexes are exposed to a matrix 
ofimmobilized receptor to recover the complexes containing active peptides. The 
associated plasmid DNA is then reintroduced into cells for amplification and DNA 
sequencing to determine the identic of the peptide ligands. As a demonstration of the 

20 practical utility of the method, a large random library of dodecapeptides was made and 

selected on a monoclonal antibody raised against the opioid peptide dynorphm B. A cohort 
of peptides was recovered, all related by a consensus sequence corresponding to a six- 
residue portion of dynoiphin B. (Cull et al. (199i2) Proc. Natl. Acad Sci. U.SA. 89-1869) 
This scheme, sometimes referred to as peptides-on-plasmids, differs in two 

25 important ways from the phage display methods. First, the peptides are attached to the C- 
tenninus of the fusion protein, resulting m the display of the library members as peptides 
having free carboxytermmi. Both of the filamentous phage coat proteins, pIII and pVni, 
are anchored to the phage through their C-tennini, and the guest peptides are placed into the 
outward-extending N-terminal domains. In some designs, the phage-displayed peptides are 

30 presented right at the amino terminus ofthe fusion protein. (Cwirla,etal.(l 990) Proc. 
Natl Acad. Set U.S.A. 87, 6378-6382) A second difference is the set of biological biases . 
Meeting the population of peptides actually present in the libraries. The LacI fusion 
molecules are confined to the cytoplasm of the host cells. The phage coat fusions are 
exposed briefly to the cytoplasm during translation but are rapidly secreted through the 

35 inner membrane into the periplasmic compartment, remaining anchored in the membrane 
by their C-terminal hydrophobic domains, with the N-termmi, containing the peptides, 
protruding into the periplasm while awaiting assembly into phage particles. The peptides 
in the LacI and phage libraries may differ significantly as a result of theu- exposure to 
different proteolytic activities. The phage coat proteins require transport across the inner 
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membrane and signal peptidase processing as a prelude to incorporation into phage. 
Certain peptides exert a deleterious effect on these processes and are imderrepresented in 
the Ubraries (Gallop etal. (1994) J. A/ed: CteOT.37(^^ These particular biases 

are not a factor in the LacI display system. 

5 The number of small peptides available in recombinant randoni libraries is 

enormous. LibrariesoflO'^-lO^ independent clones are routinely prepared. Libraries as 
large as 10^ 1 recombinants have been created, but this size approaches the practical limit 
for clone libraries. This licndtation in Ubrary size occurs at the step of transforming the 
DNA containing randomized segments into the host bacterial cells. To circumvent this 

1 0 limitation, an in vitro system based on the display of nascent peptides in polysome 

complexes has recently been developed. This display library method has the potential of 
producing libraries 3-6 orders of magnitude larger than the currently available 
phage/phagemid or plasmid libraries. Furttiermore, the construction of the libraries, 
expression of the peptides, and screening, is done in an entirely cell-firee fomiat. 

15 In one application of this method (Gallop et al. (1994) J. Med Chem. 37(9):1233- 

1251), a molecdar DNA Ubrary encoding lO^^ decapeptides was constructed and the 
libraiy expressed in an jB. coli S30 in vitro coupled transcription/translation system. 
Conditions were chosen to stall the ribosomes on the mRNA, causing the accumulation of a 
substantial proportion of the RNA in polysomes and yielding complexes containing nascent 

20 peptides still linked to their encoding RNA. The polysomes are sufficientiy robust to be 
afBnity purified on immobilized receptors in much the same way as the more conventional 
recombuiant peptide display libraries are screened. RNA from the bound complexes is 
recovered, converted to cDNA, and amplified by PCR to produce a template for the next 
round of synthesis and screeining. The polysome display method can be coupled to the 

25 phage display system. Following several rounds of screening, cDNA from the enriched 
pool of polysomes was cloned into a phagemid vector. This vector serves as both a peptide 
expression vector, displaying peptides fused to the coat proteins, and as a DNA sequencing 
vector for peptide identification. By expressing the polysome-derived peptides on phage, 
one can either continue the afiSnity selection procedure in this fonnat or assay the peptides 

30 on individual clones for binding activity in a phage ELISA, or for binding specificity in a 
completion phage ELISA (Barret, et al. (1992) Anal Biochem 204,357-364). To identify 
the sequences of the active peptides one sequences the DNA produced by the phagemid 
host. 

35 Secondarv Screening of Polvpeptides and Analogs 

The high through-put assays described above can be followed by secondary screens 
in order to identify further biological activities which will, e.g., allow one skilled in the art 
to differentiate agonists from antagonists. The type of a secondary screen used will depend 
on the desired activity that needs to be tested. For example, an assay can be developed in 
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which the ability to inhibit an interaction, between a protein of interest and its respective 
ligand can be used to identify antagonists from a group of peptide fragments isolated 
&ough one of the primary screens described above. 

Tha-efore, methods for generating fragments and analogs and testing them for 
5 activity are known in the art. Once the core sequence of interest is identified, it is routine 
for one skilled in the art to obtain analogs and fragments. 

Peptide Mimetics of H. pylori Polypeptides 

The invention atso provides for reduction of the protein binding domains of 
1 0 subject H. pylori polypeptides to generate mimetics, e.g. peptide or non-peptide agents. 
The peptide mimetics are able to disrupt binding of a polypeptide to its counter ligand, e.g., 
in the case of an H;7y/pr/ polypeptide bmding to a naturally occurring ligand. The critical 
residues of a subject H. pylori polypeptide which are involved in molecular recognition of a 
polypeptide can be determined and used to generate K pylori-derived peptidomimetics 
1 5 which competitively or noncompetitively inhibit binding of the H. pylori polypeptide with 

an mteracting polypeptide (see, for example, European patent applications EP-412,762A 
andEP-B31,080A). ' 

For example, scanning mutagenesis can be used to map the amino acid residues of a 

particular Hjcy/on polypeptide involved in bindmg an interacting polypeptide, . 

20 pq)tidomimetic compovmds (e.g. diazepine or isoquinoline derivatives) can be generated 
which mimic those residues in binding to an interacting polypeptide, and which therefore ' 
can inhibit binding of an H. j^lori polypeptide to an interacting polypeptide and thereby 
interfere with the ftmction of H. pylori polypeptide. For instance, non-hydrolyzable peptide 
analogs of such residues can be generated using benzodiazepine (e.g., see Freidinger et al. 

25 in Peptides: Chemistry and Biology, G.R. Marshall ed., ESCOM Publisher: Leiden, 

Netherlands, 1988), azepine (e.g., see Hufl&nan et al. m Peptides: Chemistry and Biology, 
G.R. Marshall ed., ESCOM Publisher Leiden, Netherlands, 1988), substituted gama lactam 
rmgs (Garvey et al. in Peptides: Chemistry and Biology, GJL Marshall ed., ESCOM 
Publisher Leiden, Netherlands, 1988), keto-methylene pseudopeptides (Ewenson et al. 

30 (1986) J Med Chem 29:295; and Ewenson et al. in Peptides: Structure and Function 

(Proceedings of the 9th American Peptide Symposium) Pierce Chemical Co. Rockland, IL, 
1985), p-turh dipeptide cores (Nagai et al. (1985) Tetrahedron Lett 26:647; and Sato et al. 
(1986)V C/jew 5oc Perfo« Traw l :123 1), and p-anunoalcohols (Gordon et al. (1985) 
Biochem Bidphys Res Communl26Al9; and Dann et al. (19S6) Biochem Biophys Res 

35 Commun 134:71). 
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VI. Vaccine Formulatjon s for H pvtorf Nucleic Acids and Polypeptides 

TWs invention also features vaccme compositions for protection against 
by H. pylori or for treatment of H. pylori infection, a gram-negative spiral microaerophilic 
bacterium. In one embodiment, the vaccine compositions contain one or more 
5 immunogenic components such as a surface protein from H pylori, or portion thereof, and 
a pharmaceutically acceptable carrien Nucleic acids within the scope of the invention are 
exemplified by the nucleic acids of the invention contained in the Sequence Listing which 
encode H. pylori surface proteins. For example, tiie preferred nucleic acid for a vaccine 
composition of the invention is isolated from the group of nucleic acids which encode cell 

10 envelope proteins as outlmed in Table 1 . More specifically, the amino acids of SEQ ID 
NO:812, SEQ ID NO:820, SEQ ID NO:880, SEQ ID N6:658, SEQ ID NO:865, SEQ ID 
NO: i 729, SEQ ID NO: 1 861 , or fragments tiiereof, can be used alone or m combinatioji for 
the formulation of vaccme compositions of the invention, as well as, theur corresponding 
nucleic acids of SEQ ID NO:977, SEQ ID NO:978, SEQ ID NO:994, SEQ ID NO:215, 

15 SEQ ID NO:989, SEQ ID NO:1278, and SEQ ID N0:14ia However, any nucleic acid 
encoding an immunogenic H pylori protein, or portion thereof, which is capable of 
expression in a cell, can be used m the present invention. These vaccmes have therapeutic 
and prophylactic utilities. 

One aspect of the invention provides a vaccine composition for protection against 

20 infection by /t/g;/or/wWch contains at least one immunogenic fragment of an 

protem and a pharmaceutically acceptable carrier. Prefenred fragments include peptides of 
at least about 10 ammo acid residues in length, preferably about 10-20 amino acid residues 
in length, and more preferably about 12-16 aniino acid residues in length. 

Immunogenic components of the invention can be obtained, for example, by 

25 screening polypeptides recombinantiy produced from the corresponding fragment of the 
nucleic acid encoding the full-length K pylori protein. In addition, fragments can be 
chemically synthesized using techniques known in the art such as conventional Memfield 
solid phase f-Moc or t-Boc chemistry. 

In one embodiment, inmiunogenic components are identified by the ability of the 

30 peptide to stimulate T cells. Peptides which stimulate T cells, as determmed by, for 

example, T cell proliferation or cytokine secretion are defined herein as comprising at least 
one T cell epitope. T cell epitopes are believed to be involved in initiation and perpetuation 
of the immune response to the protein allergen which is responsible for the clinical 
symptoms of allergy. These T cell epitopes are thought to trigger early events at the level 

35 of the T helper cell by binding to an appropriate HLA molecule on the suiface of an antigen 
presenting cell, thereby stimulating the T cell subpopulation with, the relevant T cell 
receptor for the epitope. These events lead to T cell proliferation, lymphokine secretion," 
local inflanunatory reactions, recruitment of additional immune cells to the site of 
antigen/r cell interaction, and activation of the B cell cascade, leading to the production of 
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antibodies . A T cell epitope is the basicelement, or smallest unit of recognition by a T cell 
receptor, where the epitope comprises amino acids essential to receptor recognition (e.g., 
approximately 6 or 7 amino acid residues). Amino acid sequences which mimic those of 
the T cell epitopes are within the scope of this invention. 
5 Screening immunogenic components can be accomplished using one or more of 

sevaal different assays. For example, w v//ro, peptide T cell stimulatory activity is 
assayed by contacting a pq)tide knoA?ra or susported of being immunogenic with an antigen 
presenting cell which presents appropriate MHC molecules in aT cell culture. Presentation 
of an immunogenic H. pylori peptide in association witii appropriate MHC molecules to T 

10 cells in conjunction witii the necessary costimulatioh has tiie effect of transmitting a signal 
to the T cell that induces the production of increased levels of cytokines, particularly of 
interleukin-2 and interleukin-4. The culture supernatant can be obtained and assayed for 
interleukin-2 or other known cytokines. For example, any one of several conventional 
assays for interleukin-2 can be employed, such as the assay described in Proc. Natl Acad. 

15 Sci Sfi: 1333 (1989) the pertinent portions of which are incorporated herein by 
reference. A kit for an assay for the prodiictionofinterferon is also available from 
Genzyme Corporation'(Cambridge, MA). 

. Alternatively, a common assay for T cell proliferation entails measuring tritiated 
thymidine incorporation. The proliferation ofT cells can be measured /nv//ro by 
20 determining the amount of 3H-labeled tiiymidine incorporated into the replicating DNA of 
cultured cells. Therefore, the rate of DNA syntiiesis and, in turn, tiie rate of cell division 
can be quantified. 

Vaccine compositions of tiie invention containing immunogenic components (e.g., 
H, pylori polypeptide or fragment thereof or nucleic acid encoding an H. pylori polypeptide 

25 or fragment tiiereof) preferably include a pharmaceutically acceptable carrier. The tenn 
"pharmaceutically acceptable carrier" refers to a carrier that does not cause an allergic 
reaction or oflier untoward effect in patients to whom it is admmisteied. Suitable 
pharmaceutically acceptable carriers include, for example, one or more of water, saline, 
phosphate buffered saline, dextrose, glycerol, etiianol and tiie like, as well as combinations 

30 thereof. Pharmaceutically acceptable carriers may further comprise minor amounts of 
auxiliaiy substances such as wetting or emulsifying agents, preservatives or buffers, which 
enhance the shelf life or effectiveness of the antibody. For vaccines of the invention 

containing /f. ;7y/or/ polypeptides, the polypeptide is coadmmistfcred witii a suitable 
adjuvant 

35 It will be apparent to tiiose of skill in tiie art that the therapeutically effective 

amount of DNA or protein of this invention will depend, inter alia, vspon ti^e administration 
schedule, the unit dose of antibody administered, whether the protein or DNA is 
administered in combination witii other therapeutic agents, the immune status and health of 
the patient, and the therapeutic activity of the particular protein or DNA. 



wo 96/40893 PCT/US9«A)9122 

-85- • 

Vaccine compositions are conventionally administered parenterally, e.g., by 
injection, either subcutaneously or intramuscularly. Methods for intramuscular 
immunization are described by Wolff et al. (1990) Science^:. 1465-1468 and by Sedegah 
et al. {199^) Immunology £1 : 9866-9870. Other modes of administration include oral and 
5 puUnonary formulations, suppositories, and transdermal applications. Oral immunization is 
preferred over parenteral methods for inducing protection against infection by H. pylori. 
Czmu et al. (1993) Vaccine 1 1 : 637-642. Oral formulations include such nonnaUy 

employed exdpients as, for example, pharmaceutical grades of mannitol, lactose, starch, 
maignesium stearate, sodium saccharine, cellulose, magnesium carbonate, and the like. 

10 The vaccine compositions of the invention can include an adjuvant, including, but 

not limited to aluminum hydroxide; N-acetyl-muramyl-L-threonyl-D-isoglutamine (thr- 
MDP); N-acetyl-nor-muramyl-L-alanyl-D-isoglutamine (CGP 1 1637. referred to as nor- 
MDP);N-acelyUnufamyl-I^alanyl-D-isoglutaminyl-I^alanine-2-(r-2'-dipalmitoyl-OT^ 
glycero-3-hydroxyphos-phoiyloxy)-ethylamine (CGP 1 9835A, referred to a MTT-PE); 

15 Rmi, which contains three components fiom bacteria; monophosphoryl lipid A; trehalose 
dimycoloate; cell wall skeleton (MPL + TDM + CWS) in a 2% squalene/Tween 80 
emulsion; and cholera toxin. Others which may be used are non-toxic derivatives of 
cholera toxin, including its B subunit, and/or conjugates or genetically engineered fusions 
of the H. pylori polypeptide with cholera toxin or its B subunit, procholeragenoid, fungal 

20 polysaccharides, including schizophyllan, muramyl dipeptide, muramyl dipeptide 

derivatives, phorbol esters, labile toxm of £1 coli, non-H. pylori bacterial lysates, block 
polymers or saponins. 

Other suitable delivery methods include biodegradable microcapsules or immuno- 
stimulating complexes (ISCOMs), cochleates, or liposomes, genetically engineered 

25 attenuated live vectors such as viruses or bacteria, and recombinant (chimeric) virus-like 
particles, e.g., bluetongue. The amoimt of adjuvant employed will depend on the type of 
adjuvant used. For example, when the mucosal adjuvant is cholera toxin, it is suitably used 
in an amount of 5 Hg to 50 |ig, for example l6 jig to 35 ng. When used in the fonn of 
microcapsules, the junount used will depend on the amount employed in the matrix of the 

30 microcapsule to achieve the desired dosage. The determination of this amount is within the 
skill of a person of ordinary skill in the art 

Carrier systems in humans may include enteric release capsules protectmg the 
antigen from the acidic environment of the stomach, and including K pylori polypeptide in 
an insoluble form as fusion proteins. Suitable carriers for the vaccines of the invention are 

3 5 enteric coated capsules and polylactide-glycolide microspheres. Suitable diluents are 0.2 N 
NaHC03 and/or saline. 

Vaccines of the invention can be administered as a primary prophylactic agent in 
adults or in children, as a secondary prevention, after successful eradication ofH. pylori in 
an infected host or as a therapeutic agent in the aim to induce an immune response in a 
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susceptible host to prevent infection by H/jy/ori. The vaccines of the invention are 
administered in amounts readily detennined by persons of ordinary skill in the art. Thus, 
for adults a suitable dosage will be in the range of 10 ng to 10 g, preferably 10 ^g to 100 
mg, for example 50 ng to 50 mg. A suitable dosage for adults will also be in the range of 5 
5 Jig to 500 mg. Similar dosage ranges will be applicable for children. Those skilled in the 
art will recognize that the optimal dose may be more or less depending upon the patient's 
body weight, disease, the route of administration, and other factors. Those skilled in the art 
will also recognize that appropriate dosage levels can be obtained based on results with 
known oral vaccines such as, for example, a vaccine based on an R coli lysate (6 mg dose 

1 0 daily up to total of 540 mg) and with an enterotoxigenic JEL coli purified antigen (4 doses of 
1 mg) (Schulman et al., J. Urol. 150:917-921 (1993); Boedecker et al., American 
Gastroenterological Assoc. 999:A-222 (1993)). The number of doses will depend upon the 
disease, the formulation, and efficacy data from clinical trials. Without mtending any 
limitation as to the course of treatment, the treatment can be administered over 3 to 8 doses 

15 for a primary immunization schedule over 1 month (Boedeker,yiinenca« 
Gastroenterological Assoc. SZS:A"222 (1993)). 

In a preferred embodiment, a vaccine composition of the invention can be based oh 
a killed whole K coli preparation with an immunogenic fragment of an H. pylori protein of 

the invention expressed on its surface or it can be based on an £1 co/i lysate, wherem the 

20 killed £. co/i acts as a carrier or an adjuvant 

It will be apparent to those skilled in the art that some of the vaccme compositions 
of the invention are useftil only for preventing H. pylori infection, some are usefiil only for 
treating H. pylori infection, and some are useful for both preventing and treating H. pylori 
infection. In a preferred embodiment, the vaccme composition ofthe invention provides 

25 protection against Hjsy/or/ infection by stimulating humoral and/or cell-mediated 
immunity agamst if, /jy/or/. Itshouldbeunderstoodthatameliorationof any ofthe 
symptoms ofH. pylori infection is a desirable clinical goal, mcluding a lessening of tiie 
dosage of medication used to tresrt /f. /jy/or;-caused disease, or an increase in the 
production of antibodies in the serum or mucous of patients. 

30 

Vn. Antibo dies Reactive With H. uvlori Polvpentides 

The invention also includes antibodies specifically reactive with the subject H. 
pylori polypeptide. Anti-protem/anti-peptide antisera or monoclonal antibodies can be 
made by standard protocols (See, for example, Antibodies: A Laboratory Manual ed. by 
35 Harlow and Lane (Cold Spring Harbor Press: 1988)). A mammal such as a mouse, a 

hamster or rabbit can be immunized with an immunogenic form ofthe peptide. Techniques 
for conferring immunogenicity on a protein or peptide include conjugation to carriers or 
other techniques well known in the art. An immunogenic portion of the subject H. pylori 
polypeptide can be administered in the presence of adjuvant. The progress of immunization 
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can be monitored by detection of antibody titers in plasma or serum. Standard ELISA or 

other inmiunoassays can be iised wth the immunogen as antigen to assess the levels of 
antibodies. 

In a preferred embodiment, the subject antibodies are immunospecific for antigenic 
5 determinants of the H. pylori polypeptides of the invention, e.g. antigenic determinants of a 
polypeptide of tiie invention contained in the Sequence Listing, or a closely related human 
or non-human mammalian homolog (e.g., 90«/o" homologous, more preferably at least 95% 
homologous). In yet a further preferred embodiment of the invention, the anti-H pylori 
antibodies do not substantially cross react (i.e., react qjecifically) with a protem 

10 for example, less than 80% percent homologous to a sequence of the invention contained in 
the Sequence Listing. By "not substantially cross react", it is meant that the antibody has a 
binding affinity for a non-homologous protein which is less than 10 percent, more 
preferably less than 5 percent, and even more preferably less than 1 percent, of the binding 
afBnity for a protein ofthe mvention contained in the Sequence Listing. In a most 

15 preferred embodunent,. there is no crossreactivity between bacterial and mflmmaiian 
antigens. . • 

The term antibody as used herem is intended to include ftagments thereof which are 
also specifically reactive with i/. pylori polypeptides. Antibodies can be fragmented using 
conventional techniques.and the ftagments screened for utility in the same manner as 

20 described above for whole antibodies. For example, F(ab')2 fragments can be generated by 
treating antibody with pepsm. The resulting F(ab')2 fragment can be treated to reduce 
disulfide bridges to produce Fab' fragments. The antibody of the invention is fiirther 
mtended to mclude bispecific and chimeric molecules having ah anti-//. pylori portion. 
Both monoclonal and polyclonal antibodies (Ab) directed against H jsy/orj 

25 polypeptides or H. pylori polypeptide variants, and antibody fragments such as Fab' and 
F(ab')2, can be used to block the action ofH. pylori polypeptide and allow the study of tiie 
role of a particular /f. /yj/Zor/ polypeptide of tiie invention in aberrant or miwanted 
mtracellulM signaling, as well as the normal cellular function of the H. pylori and by 

microinjection of anti-H py/ori polypeptide antibodies of tiie present invention. 

30 Antibodies which specifically bind /f./7j;/or/ epitopes can also be used m 

unmunohistochemical stainmg of tissue samples in order to evaluate the abundance and 
pattern ofexpressionof/f./!);/or/ antigens. Anti/i/y/on polypeptide antibodies can be 
used diagnostically in unmuno-precipitation and unmuno-blotting to detect and evaluate H. 
pylori levels in tissue or bodily fluid as part of a clinical testing procedure. Likewise, the 

35 ability to monitor H. ;?y/or/ polypeptide levels in an individual can allow determination of 
the efficacy of a given treatment regimen for an mdividual afflicted with such a disorder. 
The level of an H pylori polypeptide can be measured in cells found in bodily fluid, such 
as in urine samples or can be measured in tissue, such as produced by gastric biopsy. 
Diagnostic assays usmg anti-i7. pylori antibodies can include, for example, immunoassays 
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designed to aid in early diagnosis of H pylori infections. The present invention can also be 
iised as a method of detecting antibodies contained in samples from individuals infected by 
this bacterium usmg specific H /yy/or/ antigens. 

Another application of an&-H. pylori polypeptide antibodies of the invention is in 
5 the immunological screening of cDNA libraries constructed in expression vectors such as 
Xgtll,A,gtl8-23,XZAP,andXORF8. Messenger libraries of this type, havmg coding 
sequences inserted in the correct reading frame and orientation, can iHoduce fusion 
proteins. For instance, Xgtl 1 will produce fusion proteins whose amino temiini consist of 

B-galactosidase amino acid sequences and whose carboxy termini consist of a foreign 
10 polypeptide. Antigenic epitopes of a subject H. pylori polypeptide can then be detected 
with antibodies, as, for example, reacting nitrocellulose filters lifked from infected plates 
with anti-/f. pylori polypeptide antibodies. Phage, scored by this assay, can then be 
isolated from the infected plate. Thus, the presence ofH. pylori gene homologs can be 
detected and cloned from other species, and alternate isofonns (including splicing variants) 
15 can be detected and cloned. 

Vm. Kits Containing Nu cleic Acids. Polypeptides or Antibodies of the Invention 

The nucleic acid, polypeptides and antibodies of the invention can be combined 
with othCT reagents and articles to fonn kits. Kits for diagnostic purposes typically 

20 comprise the nucleic acid, polypeptides or antibodies in vials or other suitable vessels. Kils 
typically comprise other reagents for performing hybridization reactions, polymerase chain 
reactions (PGR), or for reconstitution of lyophilized components, such as aqueous media, 
salts, buffers, and the like. Kits may also comprise reagents for sample processing such as = 
detergents, chaotropic salts and the like. Kits may also comprise immobilizatibn means 

25 such as particles, supports, wells, dipsticks and the like. Kits may also comprise labeling 
means such as dyes, developing reagents, radioisotopes, fluorescent agents, luminescent or 
chemiluminescent agents, enzymes, intercalating agents and the like. With the nucleic acid 
and amino acid sequence information provided herein, individuals skilled in art can readily 
assemble kits to serve their particular purpose. Kits finther can include instructions for use. 

30 

DC. Drug Screening Assays Using H. ovlori Polypeptides 

By making available purified and recombinant H. pylori polypeptides, the present 
invention provides assays which can be used to screen.for drugs which are either agonists 
or antagonists of the normal cellular function, in this case, of the subject H. pylori 
35 polypeptides, or of their role in intracellular signaling. Such inhibitors or potentiators may 
be useful as new therapeutic agents to combat H. pylori mfections in humans. A variety of 
assay formats will suffice and, in light of the present inventions, will be comprehended by 
the skilled artisan. 
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In many drug screening programs test libraries of compounds and natural 
extracts, high throughput assays are desirable in order to maximize the number of 
compounds surveyed in a given period of time. Assays which are performed in cell-fiee 
systems, such as may be derived with purified or semi-purified protems, are often preferred 
5 as "primary" screens in that they can be generated to permit rapid development and 

relatively easy detection of an alteration in a molecular target which is mediated by a test 
compound. Moreover, the effects ofcellula: toxicity and/or bioavailability of fte test 
compound can be generally ignored in the in vitro system, the assay instead bemg focused 
primarily on the effect of the drug on the molecular target as may be manifest in an 

10 alteration of bmding affinity with other proteins or change m enrjmiatic properties of the 
molecular target Accordmgly, m an exemplary screening assay of the present invention, 
the compound of interest is contacted with an isolated and purified H. pylori polypeptide. 

Screemng assays can be constructed in vitro with a purified H. pylori polypeptide or 
fragment thereof, such as an H pylori polypeptide having enzymatic activity, such that the 

15 activity ofthe polypeptide produces a detectable reaction product The efficacyof the 
compound can be assessed by generating dose response curves from data obtained usmg 
VMious concentrations of the test compound. Moreover, a control assay can also be 
performed to provide a baseline for comparison, Suitable products include those with 
distmctive absorption, fluorescence, or chemi-luminescence properties, for example, 

20 because detection may be easily automated. A variety of synthetic or naturally occurring 
compounds can be tested m iSa& assay to identify those vWch inhibit or potentiate the 
activity oftheH/y/oW polypeptide. Some of these active compounds may directly, or 
with chemical alterations to promote membrane permeability or solubility, also inhibit or 
potentiate the same activity (e.g., enzymatic activity) m whole, live H. pylori cells. 

25 

EXEMPLIFICATION 

I. Cloning and Sequencing of H py/on DNA 

H. pylori chromosomal DNA was isolated according to a basic DNA protocol 
30 outlined in Schleif R.F. and Wensink P.C., Practical Methods in Molecular Biology, p.98, 

Springer-Verlag, NY., 1 98 1 , with minor modifications. Briefly, cells were pelleted, 

resuspended in TE (10 mM Tris, 1 mM 0DTA, pH 7.6) and GES lysis buffer (5.1 M 

guanidium thiocyanate, 0. 1 M EDTA, pH 8.0, 0.5% N-laurylsarcosine) was added. 

Suspension was chilled and ammonium acetate (NH4 Ac) was added to final concentration 
35 of 2.0 M. DNA was extracted, first with chloroform, then with phenol-chloroform, and 

reextracted with chloroform. DNA was precipitated with isopropanol, washed twice with 

70% EtOH, dried and resuspended in TE.. 

. Following isolation whole genomic i/./?j//or/ DNA was nebulized (Bodenteichet 
al. Automated DNA Sequencing and Analysis (J.C. Venter, ed.). Academic Press, 1994) to 
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a median size of 2000 bp. After nebulization, the DNA was concentrated and separated on 
a standard 1% agarose gel. Several fractions, corresponding to approximate sizes 900-1300 
bp, 1300-1700 bp, 1700-2200 bp, 2200-2700 bp, were excised from the gel and purified by 

the GeneClean procedure (Biol 01, Inc.). 
5 The purified DNA fragments were then blunt-ended using T4 DNA polymerase 

The healed DNA was then Ugated to miique BstXI-linker adapters (^^ 
TCTAGACCACCTGC and 5* GTGGTCTAGA in 100-1000 fold molar excess). These 
linkers are complimentary to the BstXI-cut pMPX vectors, while the overhang is not self- 
complimentary. Therefore, the linkers will not concatemerize nor will the cut-vector 

10 religate itself easily. The linker-adopted inserts were separated from the unincorporated 
linkers on a 1% agarose gel and purified ushig GeneCleari; The linker-adopted inserts were 
then ligated to each of the 20 pMPX vectors to construct a series of "shotgun" subclone 
libraries. The vectors contain an out-of-frame lacZ gene at the cloning site which becomes 
in-firame in the event that an adapter-dimer is cloned, allowing these to be avoided by their 

15 blue-color. 

All subsequent steps were based on the multiplex DNA sequencing protocols 
outlined in Church G.M. and Kieffer-Higgms S., Science 240:185-188, 1988. Only major 
modifications to the protocols are highlighted. Briefly, each of the 20 vectors was then 
transformed into DH5a competent ceUs(Gibco/BRL,DH5a transformation pro The 
20 libraries were assessed by plating onto antibiotic plates containing ampiciUin, methi 

and IPTG/Xgal. The plates were mcubated overnight at 37^C. Successful transformants 
were then used for plating of clones and pooling into the multiplex pools. The clones were 
picked and pooled into 40 ml growtii medium cultures. The cultures were grown overnight 
at 370c. DNA was purified using tiie Qiagen Midi-prep kits and Tip-lOO columns 
25 (Qiagen, Inc.). In tiiis manner, 100 ^g of DNA was obtained per pool. Fifteen 96-well 
plates of DNA were generated to obtain a 5-10 fold sequence redundancy assuming 250- 
300 base average read-lengths. 

These purified DNA samples were tiien sequenced using the multiplex DNA 
sequencing based on chemical degradation methods (Church G.M. and Kieffer-Higgins S., 
30 Science 240: 185-188, 1988) or by Sequithrem (Epicenter Technologies) dideoxy 

sequencing protocols. The sequencing reactions were electrophoresed and transfenred onto 
nylon membranes by direct transfer electrophoresis firom 40 cm gels (Richterich P. and 
Church G.M., Methods in Enzymology 218:187-222, 1993) or by electroblotting (Church, 
supra). 24 samples were run per gel. 45 successfiil membranes were produced by chemical 
35 sequencing and 8 were produced by dideoxy sequencing. The DNA was covalentiy bound 
to tiie membranes by exposure to ultraviolet light, and hybridized with labeled 
oligonucleotides complunentary to tag sequences on the vectors (Church, supra). The 
membranes were washed to rinse off non-specifically bound probe, and exposed to X-ray 
film to visualize individual sequence ladders. After autoradiography, the hybridized probe 
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was removed by incubation at 65° C, an4 the hybridization cycle repeated with another tag 
sequence imtil the niembrane had been probed 38 times for chemical sequencing 
membranes and 10 times for the dideoxy sequencing membranes. Thus, each gel produced 
a large number of films, each containing new sequencing information. Whenever a new 
5 blot was processed, it was initially probed for an internal standard sequence added to each 
of the pools. 

Digital images of the films were generated using a laser-scanning densitometer 
(Molecular Dynamics, Sunnyvale, CA). The digitized images were processed on computer 
workstations (VaxStation 4000's) using the program REPLICA™ (Church et al., 

10 Automated DNA Sequencing and Analysis (J.C. Venter, ed.). Academic Press, 1994). 

Image processing included lane straightening, contrast adjustment to smooth out intensity 
differences, and resolution enhancement by iterative gaussian deconvolution. The 
sequences were then automatically picked in REPLICA™ and displayed for interactive 
proofreading before being stored in a project database. The proofreading was accomplished 

15 by a quick visual scan of the film image followed by mouse clicks on the bands of the 
displayed image to modify the base calls/ Many of the sequence errors coxild be detected 
and corrected because multiple sequence reads covering the same portion of the genomic 
DNA provide adequate sequence redimdancy for editing. Each sequence automatically 
received an identification niimber (conesponding to niicrotiter plate, probe infonnation^ 

20 and lane set ntmiber). This number serves as a permanent identifier of the sequence so it is 

i always possible to identify the original of any particular sequence without recourse to a 
specialized database. 

Routine assembly of K pylori sequences was done using the program FALCON 
(Church, Church et al.. Automated DNA Sequenicng and Analysis (J.C. Venter, ed.), 

25 Academic Press, 1 994). This program has proven to be fast and reliable for most 
sequences. The assembled contigs were displayed using a modified version of 
GelAssemble, developed by the Genetics Computer Group (GCG) (Devereux et al., Nucleic 
^cWi?». 12:387-95, 1984) that interacts vvith REPLICA™. This provided for an 
integrated editor that allows multiple sequence gel unages to be instantaneously called \xp 

30 from the REPLICA™ database and displayed to allow rapid scanning of contigs and 

proofireading of gel traces where discrepancies occurred between different sequence reads 
in the assembly. 

11. Identification, cloning and expression of recombinant K pylori DNA sequences 
35 To facilitate the cloning, expression and purification of membrane and secreted 

proteins firom K pylori a powerfixl gene expression system, the pET System (Novagen), for 
cloning and expression of recombinant proteins in E. coli, was selected. Also, a DNA 
sequence encoding a peptide tag, the His-Tag, was fiised to the 3' end of DNA sequences of 
interest in order to facilitate purification of the recombinant protein products. The 3' end 
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was selected for fusion in order to avoid alteration of any 5' terminal signal sequence. The 
exception to the above was ppiB, a gene cloned for use as a control in the expression 
studies. In this study, the sequence for H. pylori ppiB contains a DNA sequence encoding a 
ffis-Tag fused to the 5' end of the full length gene, because the protein product of this gene 
5 does not contain a signal sequence and is expressed as a cytosolic protein- 

PGR Amplification and cloning of DNA sequences con^ 
secretedproteim fi-om the J99 Strain of Helicobacter pylori. 

Sequences chosen (from the list of the DNA sequences of the invention) for cloning 

10 from the J99 istrain of K pylori were prepared for amplification cloning by polymerase 

chain reaction (PGR). Synthetic oligonucleotide primers (Table 4) specific for the 5' and 3' 
. ends of open reading firames (ORFs) were designed and purchased (GibcoBRL Life 
Technologies, Gaithersburg, MD, USA). All forward primers (specific for the 5* end of the 
sequence) were designed to include an Ncol cloning site at the extreme 5' terminus, except 

15 for HpSeq. 4821082 (SEQ ID NO: 820) where Ndel was used. These primers were 

designed to permit initiation of protein translation at a methionine residue followed by a 
valine residue and the coding sequence for the remainder of the native jK 
sequence. An exception is K pylori sequence 4821082 (SEQ ID NO: 820) where the 
initiator methionine is immediately followed by the remainder of the native K pylori DNA 

20 sequence. All reverse primers (specific for the 3' end of any K pylori ORF) included a 
EcoRI site at the extreme 5' temiinus to pennit cloning of each H. pylori sequence into the 
reading firame of the pET-28b. The pET-28b vector provides sequence encoding an 
additional 20 carboxy-terminal amino acids (only 1 9 amino acids in HpSeq. 263803 18 
(SEQ ID NO: 658)and HpSeq.14640637 (SEQ ID NO: 447)) includmg six histidine 

25 residues (at the extreme C-terminus), which comprise the His-Tag. An exception to the 
above, as noted earlier, is the vector construction for the ppiB gene. A synthetic 
oligonucleotide primer specific for the 5' end of ppiB gene encoded a BamHI site at its 
extreme 5' terminus and the primer for the 3' end of the ppiB gene encoded a Xhol site at 
its extreme 5* terminus. 



30 



wo 96/40893 PCT/US96«)9122 



-93- • 

• ■ 

TABLE 4 

Oligonucleotide Primers u sed for PGR amplification ofH. pvlori DNA seguencfts 



Outer membrane Pr teins 


Forward primer 5* t 3* 


Reverse Primer 5' to.3* 


16225006 (SEQ ID NO: 
465) 


5'-TATACCATGGTGGG 

CGCTAA-3'(SEQID 

NO:1897) 


5'-ATGAATTCGAGTAAG 

GATnTTG-3'(SEQID 

NO:1898) 


26054702 (SEQ ID NO: 
649) 


5'-TTAACCATGGTGAAA 
AGCGATA-3' (SEQ ID 
NO:1899) 


5'-TAGAATTCGCATAAC 
GATCAATC-3' (SEQ ID 
NO:1900) 


7116626 (SEQ ID NO: 865) 


5'-ATATCCATGGTGAGT 
TTGATGA-3'(SEQID 
NO: 1901) 


5'-ATGAA1TCAATmT 
TAiri rGCCA-3' (SEQ ID 
NO:1902) 


29479681 (SEQ ID NO: 
677) 


5'-AATTCCATGGTGGGG 
GCTATG-3' (SEQ ID 
NO:1903) 


5'-ATGAATTCTCGATAG 
CCAAAATC-3' CSEO ID 
NO: 1904) 


14640637 (SEQ ID NO: 
447) 


5'-AATTCCATGGTGCAT 
AACTTCCATT-3' (SEQ ID 
NO: 1905) 


5'-AAGAATTCTCTAGCA 
TCCAAATGGA-3' rSEO 
IDNO:1906) 


Periplasmic/ Secreted 
Proteins 






30100332 (SEQ ID NO: 
685) 


5'-ATTTCCATGGTCATG 
TCTCATATT-3' (SEQ ID 
NO:1907) 


5'-ATGAATTCCATCTTT 
TATrCCAC-3' (SEQ ID 
NO: 1908) 


4721061 (SEQ ID NO: 812) 


5'-AACCATGGTGATTT 

TAAGCATTGAAAG-3' 

(SEQIDNO:1909) 


5-AAGAATTCCACTCA 
AAATTTnTAACAG-3' 
(SEQIDNO:1910) 


Other Surface Proteins 






4821082 (SEQ ID NO: 820) 


5'-GATCATCCATATGTT 
ATCTTCTAAT-3' (SEQ ID 
N0:1911) 


5'-TGAATTCAACCATTT 

TAACCCTG-3'(SEQID 

NO:1912) 


978477 (SEQ ID NO: 880) 


5'-TATACCATGGTGAA 

ATTTTTTCTTTTA-3' 

(SEQIDNO:1913) 


5'-AGAATrCAATTGCG 
TCTTGTAAAAG-3' (SEQ 
IDNO:1914) 


Inner Membrane Protein 






263803 18 (SEQ ID NO: 
658) 


5:-TATACCATGGTGAT 
GGACAAACTC-3'(SEQ 
IDNO:1915) 


5'-ATGAATTCCCACTT 
GGGGCGATA-3* (SEQ ID 
NO:1916) 


Cytoplasmic Protein 






ppi 


5'-TTATGGATCCAAAC 
CAATTAAAACT-3' (SEQ 
IDNO:1917) 


5'-TATCTCGAGTTATA 
GAGAAGGGC-3' (SEQ ID 
NO: 191 8) 
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Genomic DNA prepared W thQ J99 strain of H py/or/ (ATCC #55679) was used 
as the source of template DNA for PCR ampMcation reactions (Current Protocols m 
. Molecular Biology, John Wiley and Sons, Inc., F.Ausubeletal.,eds., 1994). Toamplifya 
DNA sequence containing an /f. /7y/or/ ORF, genomic DNA (50 nanograim) wa^ 
introduced mto a reaction vial containing 2 mM MgCl2, 1 micromolar synthetic 
oligonucleotide primers (forward and reverse primers) complementary to and flanking a 
defined H. pylori ORF, 02 mM of each deoxynucleotide triphosphate; dATP, dGTP, 
dCTP, dTTP and 2.5 units of heat stable DNA polymerase (AmpUtaq, Roche Molecdar 
Systems, Inc., Branchburg, NJ, USA) in a final volume of 1 00 microUters. The foUowing 

thermal cycling conditions were used to obtain ampKfied DNA products for each ORF 
using a Perkin Ehner Getus/ GeneAmp PGR System 9600 thermal cycler: 



Sequences 26054702 (SEQ ID NO: 649), 7116626 (SEQ ID NO: 865), 29479681 (SEQ 

ID NO: 677), 30100332 (SEQ ID NO: 685), 4821082 (SEQ ID NO: 820) and 978477 
15 (SEQ ID NO: 880); 

Denaniration at 940G for 2 min, 

2 cycles at 940c for 15 sec, 309G for 15 sec and 720C for 1.5 min 
23 cycles at 94«>C for 15 sec, 550c for 15 sec and 720C for 1.5 min 
Reactions were concluded at 720C for 6 minutes. 



Sequence 16225006 (SEQ ID NO: 465); 
Denaturation at 940c for 2 min, 

25 cycles at 950G for 15 sec, 550C for 15 sec and 720G for 1.5 min 
Reaction was concluded at 720G for 6 minutes. 



Sequence 4721061 (SEQ ID NO: 812); 
Denaturation at 94OG for 2 min. 

2 cycles at 940C for 15 sec, 360C for 15 sec and 720C for 1.5 mm 
23 cycles at 940G for 1 5 sec. 6OOG for 15 sec and 12^C for 1 .5 min 
30 Reactions were concluded at 720C for 6 minutes. 

Sequence 26380318 (SEQ ID NO: 658); 
Denaturation at 940c for 2 min, 

2 cycles at 940C for 15 sec, 380C for 15 sec and 720C for 1.5 min 
35 23 cycles at 940C for 15 sec, 620C for 15 sec and 720C for 1.5 mm 
Reactions were concluded at 720C for 6 minutes. 
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Sequence 14640637 (SEQ ro NO: 447); 
Denaturation at 940c for 2 min, 

2 cycles at 940C for 15 sec, 330C for 15 sec and 720C for 1 .5 min 
30 cycles at 940C for 15 sec, 550C for 15 sec and 720C for 1.5 min 
Reactions were concluded at 72«>C for 6 minutes. 

Conditions for amplification of JET. /))>/orf ppiB; 
Denaturation at 940c for 2 min, 

2 cycles at 940C for 15 sec, 320C for 15 sec and 720C for 1.5 nun 
25 cycles at 940C for 15 sec, 560C for 15 sec and 720C for 1.5 min 
Reactions were concluded at 72^0 for 6 minutes 



Upon completion of thennal cycling reactions, each sample of ampUfied DNA was 
washed and purified ming the Qiaquick Spin PGR purification kit (Qiagen, Gaithersburg, 

15 MD.USA). All ampUfied DNA samples were subjected to digestion with the resMction 
endonucleases, 2ic^ and (New England BioLabs, Beverly, MA, USA), or in the 
caseofHpSeq.4821082(SEQIDNO:820),withNdsIandlcoRI (Current Protocols in 
Molecular Biology, John Wiley and Sons, Inc., F. Ausubel et al., eds., 1994), DNA 
samples were then subjected to electrophoresis on 1 .0 % NuSeive (FMC BioProducts, 

20 Rockland, ME USA) agarose gels. DNA was visualized by exposure to ethidium broihide 
and long wave uv irradiation. DNA contained in slices isolated from the agarose gel was 
purified using the Bio 101 GeneClean Kit protocol (Bio 101 Vista, CA, USA) 
Clonihg o/H. pylori DNA sequences into the pET'28b prokaryotic expression vector. 

The pET-28b vector was prepared for cloning by digestion with 3^ and EcoRI. or 

25 in the case of H pylori sequence 4821082 (SEQ ID NO; 820) with Ndel an d EcoRI 

(Current Protocols in Molecular Biology, John WUey and Sons, Inc., F. Ausubel et al., eds.. 
1994). In the case of cloning ppiB, the pET-28a vector, which encodes a His-Tag that can 
be fiised to the 5' end of an inserted gene, was used and the cloning site prepared for 
cloning with the ppiB gene by digestion with BamHI and 2gioI restriction endonucleases. 

30 FoUowing digestion, DNA inserts were cloned (Current Protocols in Molecular 

Biology, John WUey and Sons, Inc., F. Ausubel et al., eds., 1 994) into the previously 
digested pET-28b expression vector, except for the amplified insert for ppiB, which was 
cloned into the pET-28a expression vector. Products of the ligation reaction were then used 
to transform the BL21 strain of £. coli (Cmrent Protocols in Molecular Biology, John 

35 Wiley and Sons, Inc., F. Ausubel etal., eds., 1994) as described below. 

Transformation of competent bacteria with recombinant plasmids 

Competent bacteria, E coli strain BL21 or E. coli strain BL21(DE3), were 
transfonned with recombinant pET expression plasmids carrying the cloned H. pylori 
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sequences according to Standard methods (Current Protocols in Molecular, John WU^ 
Sons, Inc., F. Ausubel et al., eds^ 1994). Briefly, 1 microliter of ligation reaction was 
mixed with 50 microliters of electrocompetent cells and subjected to a high voltage pulse, 

after which, samples were incubated in 0.45 mimiiters SOC medium (0.5% yeast ejctract, 
5 2.0 % tiyptone, 10 mM NaCl, 2.5 mM KCl. 10 mM MgC12, 10 mM MgSp4 and 20, mM 

glucose) at 37<>C with shaking for 1 hour. Samples were then spread on LB agar plates 
containing 25 microgram/ml kanamycin sulfate for growth overnight Transformed 
colonies of BL21 were then picked and analyzed to evaluate cloned inserts as described 
below. 

10 

Identification of recombinant pET expression plasmids carrying H. pylori sequences 

Individual BL21 clones transformed with recombinant pET-28b-H.pylori ORFs 
were analyzed by PGR ampliiScation of the cloned Inserts usmg the same forward and 

reverse primers, qaecific for each H /;y/ori sequence, that were used in the original PGR 
15 amplification cloning reactions. Successful amplification verified the integration of the H. 
pylori sequences m the expression vector (Current Protocols in Molecular Biology, John ■ 
Wiley and Sons, Inc., t. Ausubel et al., eds., 1 994). 

Isolation and Preparation of plasmidDNA from BL21 transformants 
20 Individual clones of recombinant pET-28b vectors carrying properly cloned H. 

pylori ORFs were picked and incubated in 5 mis of LB broth plus 25 microgram/ml 
kanamycin sulfete ovemigjit The foUowing day plasmid DNA was isolated and purified 
using the Qiagen plasmid purification protocol (Qiagen Inc., Ghatsworth, GA, USA). 

25 Expression of recombinant H. pylori sequences in Rcoli , 

The pET vector can be propagated in any E coli K-12 strain e.g. HMS174, HBlOl, 
JMl 09, DH5, etc. for the purpose of cloning or plasmid preparation. Hosts for expression 
include E. coli strains containing a chromosomal copy of the gene for T7 RNA polymerase. 
These hosts are lysogens of bacteriophage DEB, a lambda derivative that carries the lad 

30 gene, the lacUV5 promoter and the gene for T7 RNA polymerase. T7 RNA polymerase is . 
induced by addition of isopropyl-B-D-thiogalactoside (IPTG), and the T7 RNA polymerase 
transcribes any target plasmid, such as pET-28b, carrying a T7 promoter and a gene of 
interest Strains used include: BL21(DE3) (Studier, F.W., Rosenberg, A.H., Dunn, J.J., and 
DubendorfiF, J.W. (1990) Meth. Enzymol. 185, 60-89). 

35 To express recombinant H. pylori sequences, 50 nanograms of plasmid DNA 

isolated as described above was used to transform competent BL21 (DE3) bacteria as 
described above (provided by Novagen as part of the pET expression system kit). The lacZ 
gene (beta-galactosidase) was expressed in the pET-System as described for the H. pylori 
recombinant constructions. Transformed cells were cultured in SOC medium for 1 hour. 
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and the culture was then plated on LB plates containing 25 micrograms/ml ka^ 
sulfate. The following day, bacterial colonies were pooled and grown in LB medium 
containing kanamycin sulfate (25 micrograms/ml) to an optical density at 600 nM of 0.5 to 

1 -00.0. units, at which point, ImillimolarlPTG was added to the culture for 3 hours to 
5 induce gene expression oftheH/jy/on recombinant DNA constructions. 

After induction of gene e3q)ression with IPTG, bacteria were pelleted by 
centrifugation in a Sorvall RC-3B centrifuge at 3500 x g for 15 minutes at 40C. Pellets 
were resuspended in 50 milliliters of cold 10 mM tris-HCl, pH 8.0, 0.1 M NaCl and 0.1 
mMEDTA(STE buffer). Cells were then centrifuged at 2000 xg for 20 min at Wet 
10 pellets were weighed and frozen at -80OC untU ready for i»6tein purification. 

ni. Purific ation of recombinant proteins from E. cnli 
Analytical. Methods . 

The concentrations of purified protein prq)arations were quantified 
1 5 spectrophotometrically using absorbance coefiBcients calculated from amino acid content 
(Perkins, S J. 1986 Eur. J. Biochem. 157, 169-180). Protein concentrations wiere also 
measured by the method of Bradford, M.M. (1976) Anal. Biochem. 72, 248-254, and 
Lowry, O.H., Rosebrough, N., Farr, AX. & Randall, RJ. (1951) J. Biol. Chem. 193. pages 
265-275, using bovine serum albumin as a standard. 
20 SDS-polyacrylamide gels (12% or 4.0 to 25 %acrylamide gradient gels) were 

purchased from BioRad (Hercules, CA, USA), and stained with Coomassie blue. 
Molecular weight markers included rabbit skeletal muscle myosin (200 kDa), £. colt (- 
galactosidase (116 kDa), rabbit muscle phosphorylase B (97.4 kDa), bovine serum albumin 
(66.2 kDa), ovalbumin (45 kDa), bovine carbonic anhydrase (31 kDa), soybean trypsin 
25 inhibitor (21.5 kDa), egg white lysozyme (14.4 kDa) and bovine aprotimn (6.5 kDa). 

1. Purification of soluble proteins 

All steps were carried out at 4°C. Frozen cells were thawed, resuspended m 5 
volumes of lysis buffer (20 mM Tris, pH 7.9, 0.5 M NaCl, 5 mM imidazole with 10% 

30 glycerol, 0.1 % 2-mercaptoethanol. 200 ng/ ml lysozyme, 1 mM phenyhnethylsulfonyl 
fluoride (PMSF), and 10 ug/ml each of leupeptui, aprotinin, pepstatin, L-l-chloro-3-[4- 
tosylamido]-7-amino-2-heptanone (TLCK), L-l-chloro-3-[4-tosylamido]-4-phenyl-2- 
butanone (TPCK), and soybean trypsin inhibitor, and ruptured by several passages through 
a small volume microfluidizer (Model M-1 1 OS, Microfluidics International Corporation, 

35 Newton, MA). The resultant homogenate was made 0.1 % Brij 35, and centrifuged at 
100,000 X g for 1 hour to yield a clear sx^eraatant (crude extract). 

Following filtration through a 0.8 ^m Supor filter (Gehnan Sciences, FRG) the 
crude extract was loaded directly onto a Ni^"*"" nitrilotriacetate-agarose (NTA) with a 5 
milliliter bed volume (Hochuli, E., Dbeli, H., and Schacheer, A. (1987) J. Chromatography 
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41 1, 177-184) pre-equiUbrated in lysis buffer containing 10 % glycerol, 0.1 y Brij 35 and 1 
mM PMSF. The column was washed with 250 ml (50 bed volumes) of lysis buffer 
containing 10 % glycerol, 0.1 % Brij 35. and was eluted with sequential steps of lysis 
buffCT containing 10 % glycerol, 0.05 % Brij 35, 1 mM PMSF, and 20, 100, 200, and 500 
5 mM imidazole in succession. Fractions were monitored by absprbance at OD28O nm, and 
peak fractions were analyzed by SDS-PAGE. Fractions contahung the recombinant protein 
eluted at 100 mM imidazole. 

Recombirumt protein 14640637 (SEQ ID NO: 447) and proteim. bef^^^^ 

10 andpeptiefyl-profylcis-transisomerase(ppiB) 

Fractions containing the recombinant proteins from the Ni2+-NTA-agarose columns 
were pooled and then concentrated to approMmately 5 ml by centrifugal filtration 
(Centiiprep-10, Amicon, MA), and loaded dkectly onto a 180-ml column (1.6 X 91 cm) of 
Sephacryl S-100 HR gel filtration medium equilibrated in Buffer A (10 mM Hepes, pH 7.5, 

15 150mMNaCl,0.1mMEGTA)andruninBdEferAatl8miyk Fractionsconta^ ' 
recombinant protein were identified by absorbance at 280 nm arid analyzed by SDS-PAGE. 
Fractions were pooled and concentrated by centrifiigal filtration. 

Recombinant protein 71 16626 (SEQ ID NO: 865) 

20 Fractions containing the recombinant protein from the Ni2+ -NTA-agarose column 

were pooled and dialyzed overnight against 1 liter of dialysis buffer (10 mM MOPS, pH 
6.5,50mMNiCl,0.1mMEGTA,0.02%Brij35andlmMPMSF). In the morning, a fine 
white precipitate was removed by centrifiigation and the resulting siqjematant was loaded 
onto an 8 ml (8 x 75 mm) MonoS high performance liquid chromatography column 

25 (Pharmacia Biotechnology. Inc., Piscataway, NJ, USA) equilibrated in buffer B (10 mM 
MOPS, pH 6.5, 0.1 mM EGTA) containing 50 mM NaCl. The column was washed with 10 
bed volumes of buffer B containing 50 mM NaCl, and developed with a 50-nil linear 
gradient of increasing NaCl (50 to 500 mM). Recombinant protein 71 16626 (SEQ ID NO: 
865) eluted as a sharp peak at 300 mM NaCl. 

30 

2. Purification of insoluble proteins from inclmion bodies 

The following steps were carried out at 4^C. Cell pellets were resuspended in lysis 
buffer with 10% glycerol 200 \ig/ ml lysozyme, 5 mM EDTA, ImM PMSF and 0.1 % - 
mercaptoethanol. After passage through the cell disrupter, the resulting homogenate was 
35 made 0.2 % deoxycholate, stirred 1 0 minutes, then centrifuged at 20,000 x g, for 30 min. 
The pellets were washed with lysis buffer containing 10 % glycerol, 10 mM EDTA, 1% 
Triton X-100, 1 mM PMSF and 0.1% -mercaptoethanol, followed by several washes with 
lysis buffer containing 1 M urea, 1 mM PMSF and 0.1 % 2-mercaptoethanol. The resulting 
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white pellet was composed primarily of inclusion bodies, free of unbroken cells and 
membranous materials.. 

Recombinant proteins 26054702 (SEQ ID NO: 649). 16225006 (SEQ ID NO: 465). 
5 30100332 (SEQIDNO: 685). 4721061 (SEQ ID NO: 812) 

Tile following steps were earned out at room temperature. Purified inclusion bodies 
were dissolved in 20 ml 8.0 M urea in lysis buffer with 1 mM PMSF and 0.1 % 2- 

menaptoethanol, and incubated at room temperature for 1 hour. Materials that did 
dissolve were removed by centrifiigation. The clear supernatant was filtered, then loaded 

10 onto a Ni2+-NTA agarose column pre-equilibrated in 8.0 M urea in Lysis Buffer The 

column was washed with 250 ml (50 bed volumes) of lysis buffer containing 8 M urea, 1 .0 
mM PMSF and 0.1 % 2-merc^)toethanol, and developed with sequential steps of lysis 
buffer containing 8M urea, 1 mM PMSF, 0.1 % 2-mercaptoethanol and 20, 1 00, 200, and 
500 mM imidazole in succession. Fractions were monitored by absoibance at OD28O nm, 

15 and peak fractions were analyzed by SDS-PAGE. Fractions contammg the recombinant 
protein eluted at 100 mM imidazole. 

Recombinant proteins 29479681 (SEQ ID NO: 677). 978477 (SEQ ID NO: 880). 263803 18 
(SEQIDNO: 658) 

20 The pellet containmg the inclusion bodies was solubilized in buffer B containing 8 

M urea, 1 mM PMSF and 0.1 % 2-mercaptoethanol, and incubated for 1 hour at room 
temperature. Insoluble materials were removed by centrifugatidn at 20,000 x g for 30 min, 
and the cleared supernatant was loaded onto a 15 ml ( 1 .6 x 7.5 cm ) SP-Sepharose column 
pre-equilibrated in buffer B, 6 M urea, 1 mM PMSF, 0.1 % 2-mercaptbethanol. After 

25 washing the column with 1 0 bed volumes, the colunrn was developed with a linear gradient 
fromOtoSOOmMNaCl. 

Dialysis and concentration o/protein samples 

Urea was removed slowly from the protein samples by dialysis against Tris- 
30 buffered saline (TBS; 10 mM Tris pH 8.0, 150 mM NaGl) containing 0.5 % deoxycholate 
(DOC) with sequential reduction in urea concentration as follows; 6M, 4M, 3M, 2M, IM, 
0.5 M and finally TBS without any urea. Each dialysis step was conducted for a minimum 
of 4 hours at room temperature. 

After dialysis, samples were concentrated by pressure filtration using Amicon 
35 stirred-cells. Protem concentrations were measured using the methods of Perkins (1 986 
Eur. J. Biochem. 157, 169-1 80), Bradford ((1976) Anal. Biochem. 72, 248-254) and Lowry 
((1951) J. Biol. Chem. 193, pages 265-275). 

The recombinant proteins purified by the methods described above are summarized 
in Table 5 below. 
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rV, Analysis of K pvlori proteins as Vaccine candidates 

To investigate the inununomodulatory effect of H pylori proteins, a mouse/H 
pylori model was used. This model mimics the human K pylori infection in many 
respects. The focus is on the effect of oral imnixmization in K pylori infected animals m 
5 order to test the concept of therapeutic oral immunotherapy. 

Animals 

Female SPF BALB/c mice were purchased ftom Bomholt Breeding center 
(Denmark). They were kept in ordinary makrolon cages with free supply of water and food. 
10 The aninaals were 4-6 weeks old at arrival. 

Infection 

After a minimum of one week of accliniatization, the animals were infected with a 
type 2 strain (VacA negative) of K pylori (strain 244, originally isolated from an ulcer 

1 5 patient). In our hands, this strain has earlier proven to be a good colonizer of the mouse 
stomach. The bacteria were grown overnight in Brucella broth supplemented with 10 % 
fetal calf serum, at 37^C in a microaerophilic atmosphere (10% CO2, 5%02)- The animals 
were given an oral dose of omeprazole (400 |imol/kg) and 3-5 h after this an oral 
inoculation of H pylori in broth (approximately 1 0* cfii/animal). Positive take of the 

20 infection was checked in some animals 2-3 weeks after the inoculation. 

. Antigens 

Recombinant H. pylori antigens were chosen based on their association with 
externally exposed H. pylori cell membrane. These antigens were selected from the 
25 following groups: (1 .) Outer Membrane Proteins; (2.) Periplastic/Secreted protems; (3.) 
Outer Surface proteins; and (4.) Inner Membrane proteins. All recombinant proteins were 
constructed with a hexa-HIS tag for purification reasons and the non-Helicobacter pylori 
control protein (P-galactosidase from £. coli; LacZ), was constructed m the same way. 

All antigens were given in a soluble form, i.e. dissolved in either a HEPES bdSer o 
30 m a buffer containing 0.5% Deoxycholate (DOC). 

The antigens are listed in Table 6 below. 

Table 6 

Helicobacter mlori proteins 

35 

Outer membrane Proteins 
SEQIDNO:447 
SEQIDNO:677 
SEQIDNO:865 
40 SEQIDNO:812 
SEQIDNO:465 
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Periplastic^ecreted proteins 
SEQIDNO:685 

5 Other cell envelope proteins 
SEQIDNO:820 
SEQIDNO:880 

Flagella-associated proteins 
10 SEQIDNO:658 

Control proteins 

p-galactosidase (LacZ) 

15 Immunizations 

Ten animals in each group were immunized 4 times over a 34 day period (day 1,15, 
25 and 35). Purified antigens in solution or suspension were given at a dose of 1 GO 
^g/mouse. As an adjuvant, the animals were also given 10 |iig/mouse of Cholera toxin (CT) 
with each immunization. Omeprazole (400 ^molykg) was given orally to the animals 3-5 h 
20 prior to immunization ^ a way of protecting the antigens from acid degradation. Infected 
control animals received HEPES buffer + CT or DOC buffer + CT. Anunaiswere 
sacrificed 2-4 weeks after final immunization. A general outline of the study is shown in 
Table 7 below. 

25 Table 7 

Studv outline, therapeutic immunization: 

Mice were all infected with H. pylori stram Ah244 at day 30. Proteins are listed by their 



SeqID#'s. 










Mouse strain 




Dates for 


Substance 


lElO 


Dose/mouse 


dosine 


1. Controls, PBS 


Balh/c 


03 ml 


0, 14,24,34 


2. Cholera toxin, 10 


Balb/c 


0,3 ml 


0,14,24, 34 


3. Protein 447, 100 pg + CT 10 ng 


Balb/c 


0,3 ml 


0, 14,24,34 


4. Protein 465, lOO |ig + CT 10 jig 


Balb/c 


03 ml 


0,14,24, 34 


5. Protein 649, 100 pg + CT 10 |ig 


Balb/c 


03 ml 


0,14,24,34 


6. Protein 658, 100 pg + CT 10 pg 


Balb/c 


03 ml 


0,14,24,34 


7. Protein 677, 100 |ig + CT 10 fig 


Balb/c 


. 03 ml 


0, 14,24, 34 


8. Protein 685, 100 jig + CT 10 jig 


Balb/c 


03 ml 


0,14,24, 34 


9. Protein 812, 100 pg + CT 10 pg 


Balb/c 


03 ml 


0, 14,24, 34 


10. Protein 820, 100 |ig + CT 10 |ig 


Balb/c 


03 ml 


0.14,24,34 


11. Protein 880, 100 fig + CT 10 |ig 


Baib/c 


0,3 ml . 


0,14,24, 34 


12. Protein 865, 100 ng + CT 10 pg 


Balb/c 


03 ml 


0, 14, 24, 34 
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Anatysis of infection . 

Mucosal infection: The mice were sacrificed by CO2 and cervical dislocation. The 
abdomen was opened and the stomach removed. After cutting the stomach along the 
greater curvature, it was rinsed in saline. The mucosa from the antrum and corpus of an 
5 area of 25mm^ was scraped separately with a surgical scalpel. The mucosa scraping was 
suspended in Brucella broth and plated onto Blood Skirrow selective plates. The plates 
were incubated under microaerbphilic conditions for 3-5 days and the number of colonies 
was counted. The identity of H. pylori was ascertamed by urease and catalase test and by 
direct microscopy or Gram staining. 

10 The urease test was perfonned essentially as follows. The reagent. Urea Agar Base 

Concentrate, was purchased from DIFCO Laboratories, Detroit, MI (Catalog # 0284-61-3). 
Urea agar base concentrate was diluted 1:10 with water. 1 ml of if the diluted concentrate 
was mixed with 100-200 nl of actively growing H. pylori cells. Color change to magenta 
indicated that cells were urease positive. 

1 5 The catalase test was performed essentially as follows. The recent, NJN.N' J^- 

Tetramethyl-p-Phenylenediamme, was purchased from Sigma, St Louis, MO (Catalog # 
T3 134). A solution of the regent (1% w/v in water) was prepared. H. pylori cells were 
swabbed onto Whatman filter paper and overlaid with the 1 %.solution- Color change to 
dark blue indicated that the cells were catalase positive. 

2^ Serum antibodies; From all mice serum was prepared from blood drawn by heart 

puncture. Serum antibodies were identified by regular ELIS A techniques, where the 
specific antigens of /fe/icoAflcrer /y/or/ were plated. 

Mucosal antibodies- Gentle scrapings of a defined part of the corpus and of 4 cm of 
duodenum were performed in 50% of the mice in order to detect the presence of antibodies 

25 in the mucous. The antibody titers were detemuned by regular ELISA technique as for 
serum antibodies. 

Statistical analysis: Wilgoxnn-Mann.WhitnAy ci'^n i-anV toe* y^r^^ for 
determination of significant effects of the antigens on Helicobacter pylori colonization. 
P<0.05 was considered significant. Because the antrum is the major colonization site for 
30 Helicobacter most emphasis was put upon changes in the antral colonization. 

Results 

Antibodies in sera; All antigens tested given together with CT gave rise to a 
measurable specific titer in serum. The highest responses were seen with SEQ ID 
35 NOs:865, 812, 658, 447, and 820 (see Figure 1). 

Antibodies in mucus: In the mucus scrapings, specific antibodies against all 
antigens tested were seen. By far the strongest response was seen with SEQ ID NOs:685, 
followed by 447, 865, and 658 (see Figure 2). 
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Therapeutic immunization effects: 

AU control animals (BALB/c mice) were well colonized with i£ /9;/o^^^ 
AH244) in both antrum and corpus of the stomach. Of the antigens tested 3 proteiiis (SEQ 

ID NOs: 812, 820, and 447) gave a good and significant reduction and/or eradication of the 
5 H/^y/or/ infection. The degrfee of colonization of the antrum was lower following 
immunization with SEQ ID NOs: 880, 658, and 865 compared to control. The effect of 
SEQ ID NOs:465, 677, and 685 did not differ from control. The control protein lacZ, i.e. 
the non-H pylori protein, had no eradication effect and in fact had higher Helicobacter 
colonization compared to the HEPES + CT control. All data are shown in Figures 3 and 4 

10 for proteins dissolved in HEPES and DOC respectively. Data is shown as geometric mean 
values. n=8-10Wilcoxon-Mann-Whitney sign rank test ♦ = p<0.05;x/10» number of mice 
showing eradication of H. pylori over the total number of mice examined. 

The data presented indicate that all of the H. pylori associated proteins included in 
this study, when used as oral immunogens in conjunction with the oral adjuvant CT, 

1 5 resulted in stimulation of an immune response as measured by specific saum and mucosal 
. antibodies. A majority of the proteins led" to a reduction, and in some cases complete 
clearance of the colonization of H pylori in this animal model It should be noted that the 
reduction or clearance was due to heterologous protection rather than homologous 
protection (the polypeptides were based on the K pylori J99 strain sequence and used in the 

20 therapeutic immunization studies against a different (AH244) challenge stram), indicating 
the vaccine potential against a wide variety of H /9//ori strains. 

The highest colonization in the antrum was seen ib animals treated with the non- 
Helicobacier protem LacZ, indicating that the effects seen with the Helicobacter pylori 
antigens were specific. 

25 Taken together these data strongly suK)ort the useoftheseH/y/or/ proteins in a 

pharmaceutical formulation for the use in humans to treat and/or prevent H pylori 
infections. 

V. Seque nce Variance Analysis of genes in Helicobacter pylori strains 
30 Four genes were cloned and sequenced from several strains ofH. pylori to compare 

the DNA and deduced amino acid sequences. This information was used to determine the 
sequence variation between the H. pylori strain, J99, and other H. pylori strains isolated 
fix)m human patients. 

35 Preparation of Chromosomal DNA. 

Cultures of H. pylori strains (as listed in Table 1 0) were grown in BLEB ( 1 % 
Tryptone, 1% Peptamin 0.1% Glucose, 0.2% Yeast Extract 0.5% Sodium Chloride, 5% 
Fetal Bovine Serum) to an ODgoo of 0.2. Cells were centrifuged in a Sorvall RC-3B at 
3500 X g at 4'*C for 15 minutes and the pellet resuspended in 0.95 mis of 10 mM Tris-HCl, 
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t 

0.1 mM EDTA (TE). Lysozyme was added to a final concentration of Img/ml along with, 
SDS to 1% and KNAse A + Tl to 0.5mg/ml and 5 units/ml respectively, and incubated at 
37*C for one hour. Proteinase K was then added to a final concentration of 0.4mg/ml and 
the sample was incubated at 55 C for more than one hour. NaCl was added to the sample 
to a concentration of 0.65 M, mixed carefully, and 0.15 ml of 1 0% CTAB in 0.7M NaCL 
(final is 1% CTAB/70mM NaCL) was added followed by incubation at 65°C for 20 
minutes. At this point, the samples were extracted with chlorofoim:isoamyl alcohol, 
extracted with phenol, and extracted agam with chloroformtisoamyl alcohol. DNA was 
precipitated with either EtOH (1.5 x volumes) or isopropanol (0.6 x volumes) at -VO'C for 
lOminutes, washed in 70% EtOH and resuspended in TE. 



15 



20 



25 



PCR Amplification and cloning. 

Genomic DNA prepared from twelve strains of Helicobacter pylori was used as the 
source of template DNA for PCR ampUfication reactions (Current Protocols in Molecular 
Biology, John Wiley and Sons, Inc., F. Ausubel et al., editors, 1 994). To amplify a DNA 
sequence containing an H. pylori ORF, genomic DNA (10 nanograms) was introduced into 
a reaction vial containing 2 mM MgCl2, 1 micromolar synthetic oUgonucleotide primers 
(forward and reverse primers, see Table 8) complementary to and flanking a defined H. 
pylori ORF, 0.2 mM of each deoxynucleotide triphosphate; dATP, dGTP, dCTP, dTTP and 
0.5 units of heat stable DNA polymerase (Amplitaq, Roche Molecular Systems, Inc., 
Branchburg, NJ, USA) in a final volume of 20 microliters in duplicate reactions. 

Table 8 

Oligonucleotide primers used for PP R amplification ofH. ovlori DNA sequences. 



Outer membrane 
Proteins 


Forward primer 5' to 3' 


Reverse Primer 5* to 3' 


S£QIDNO:649 
(for strains AH4, 
AH15,AH61.5294, 
5640, AH18, and 
AH244) 


S'-TTAACCATGGTGAAAAGC 
GATA-3' (SEQ ID NO: 1919) 


5'-TAGAATTCGCCTCTAAAACT 
TrAG-3' (SEQ ID NO: 1 920) 


S£QipNO:649 
(for strains AH5, 
5155, 7958, AH24, 
andJ99) 


S'-TTAACCATGGTGAAAAGC 
GATA-3' (SEQ ID NO:1921) 


5'-TAGAATTCGCATAACGATCA 
ATC-3' (SEQ ID NO: 1 922) 


S£QIDNO:865 


S'-ATATCCATGGTGAGTTTGA 
TGA-3'(SEQIDNO:1923) 


S'-ATGAA'lTCAA'lTlTn ATTT r 
GCCA-3' (SEQ ID NO: 1924) 


SEQIDNO:677 


5'-AATTCCATGGCTATCCAAA 
TCCG-3' (SEQ ID NO:1925) 


5'-ATGAATTCGCCAAAATCGTA 
GTATr-3' (SEQ ID NO: 1 926) 


SEQ ID NO:764 


S'-GATACCATGGAATTTATGA 
AAAAG-3' (SEQ ID NO:1927) 


S'-TGAATTCGAAAAAGTGTAGT 
TATAC-3' (SEQ ID NO: 1928) 
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The following thermal cycling conditions were used to obtain amplified DNA 
products for each ORF using a Perkin Ehner Cetus/ GeneAmp PCR System 9600 thermal 
cycler: 

5 Sequences (by SEQ ID NO:) 865 and 764; 
Denaturation at 94**C for 2 min, 

2 cycles at 94''C for 15 sec, 30°C for 15 sec and 72°C for 1.5 min 
23 cycles at 94''C for 15 sec, 55**C for 15 sec and 72°C for 1.5 min 
Reactions were concluded at 72**C for 6 minutes. 

10 

Sequence (by SEQ ro NO:) 649 for strains AH5, 5155, 7958, Am4,a^^ 
Denaturation at 94°C for 2 min, 

2 cycles at 94°C for 15 sec, SO'^C for 15 sec and 72**C for L5 min 
25 cycles at 94*^0 for 15 sec, 55^*0 for 15 sec and 72°C for L5 mux 
15 Reaction was concluded at 72**C for 6 minutes. 

Sequences (by SEQ ro NO:) 677 and 649 for strams 
AH18,andHp244; 
Denaturation at 94®C for 2 min, 
20 2 cycles at 94**C for 15 sec, BO^'C for 20 sec and iTC for 2 min 
25 cycles at 94''C for 15 sec, 55°C for 20 sec and 72°C for 2 mm 
Reactions were concluded at 72®C for 8 minutes. 

Upon completion of thermal cycling reactions, each pair of samples were combined 
25 and used durectly for cloning into the pCRcloiiing vector as described below. 

Cloning of H. pylori DNA sequences into the pCR TA cloning vector. 

All amplified inserts were cloned mto the pCR 2.1 (pCRII in the case of K pylori 
sequence 865) vector by the method described in the Original TA cloning kit (Invitrogen, 
30 San Diego, CA). Products of the ligation reaction were then used to transform the 
TOPI OF' (INVaF' in the case of H. pylori sequence 865) strain of £. coli as described 
below. 

Transformation of competent bacteria with recombinant plasmids 
35 Competent bacteria. E coli strain TOPIOF' or E. coli strain INVaF' were 

transformed with recombinant pCR expression plasmids carrying the cloned K pylori 
sequences according to standard methods (Current Protocols in Molecular Biology, John 
Wiley and Sons, Inc., F. Axisubel et al., editors, 1994). Briefly, 2 microliters of 0.5 
micromolar BME was added to each vial of 50 microliters of competent cells. 
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Subsequently, 2 microliters of ligation reaction was mixed with the competent cells and 
mcubated on ice for 30 nunutes. The cells and ligation mixture were then subjected to a 
"heat shock" at 42 C for 30 seconds, and were subsequently placed on ice for an additional 
2 minutes, after which, samples were incubated in 0.45 milliliters SOC medium (0.5% 
5 yeast extract, 2.0 % tiyptone, 10 mM NaCl, 2.5 mM KCl, 10 mM MgC12, 10 mM MgS04 
and 20, mM glucose) at 37°C with shaking for 1 hour. Samples were then spread on LB 
agar plates containing 25 microgram/ml kanamycm sulfete or 1 00 micrograms^ 
ampidllan for growth overnight. Transformed colonies of TOPIOF' or INVaF' were then 
picked and analyzed to evaluate cloned inserts as described below. ' 

10 Identification of recombinant PCR plasmids carrying H. pylori sequences 

Individual TOPI OF' or DvIVaF' clones transformed with recombinant pCR-H.pyIori 
ORFs were analyzed by PCR amplification of the cloned inserts using the same forward 
and reverse primers, specific for each H. pylori sequence, that were used in the original 
PCR amplification cloning reactions. Successful amplification verified the integration of 

15. the H. pylori sequences in the cloning vector (Ciurent Protocols in Molecular Biology, John 
Wiley and Sons, Inc., F. Ausubel et al., editors, 1994). 

Individual clones of recombinant pCR vectors carrying properly cloned H. pylori 
ORFs were picked for sequence analysis. Sequence analysis was performed on ABI 
Sequencers using standard protocols (Perkin Ehher) using vector-specific primers (as found 

20 in PCRII or pCR2. 1 , Invitrogen, San Diego, CA) and sequencing primers specific to the 
ORF as listed in Table 9 below. 
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OKgonucleotidp primers fnr . ^ uencm^ of M pvl nyj DN A ..^ „.n.^ 



Outer 
membrane 
Proteins 

S£giDNO:649 



5'-CCCTrCAl"n"rAGAAATCG-3' 
(SEQIDNO:1929) 

5'-ATTTCAACCAATTCAATGCG- 
3* (SEQ ID NO: 1930) 

5'-GCCCCTnTGATTTGAAGCT- 
3* (SEQ ID NO: 1931) 
5'-TCGCTCCAAGATACCAAGA 
AGT-3' (SEQ IDNO:1932) 
5'-CTTGAATTAGGGGCAAAGA 
TCG-3'(SEQIDNO:1933) 
5'-ATGCGTTTTTACCCAAAGA 
AGt-3' (SEQ IDNO:1934) 

5'-ATAACGCCACTTCCTTATT 



S£Qn)NO:865 


5'-TrGAACAC rniGATTATG 
CGG-3' (SEQ IDNO:1939) 
S'-GQATTATGCGATTGTTTTAC 
AAG-3' (SEQ ID NO:1940) 


5'-GTCTTTAGCAAAAATGGC 
GTC-3'(SEQIDNO:1941) 
5'-AATGAGCGTAAGAGAGCC 
TTC-3'(SEOIDNO:1942) 


SEQIDNO:677 


5'-CTTATGGGGGTATTGTCA-3' 
(SEQIDNO:1943) 

5'-AGCATGTGGGTATCCAGC-3' 
(SEQIDNO:1944) 


5'-AGGTTGTl'UCGTAAAGACT-3' 
(SEQ ID NO: 1945) 

5'.CTGCCTCCACCTTTGATC-3' 
(SEQ ID NO: 1946) 


ii£QIDNO:764 


5-ACCAATATCAATTGGCACT-3' 
(SEQIDNO:1947) 

5'-ACTTGGAAAAGCTCTGCA-3' 
(SEQIDNO:1948) 


5'-CTTGCTTGTCATATCTAGC-3' 
(SEQ ID NO: 1949) 

5'.GTTGAAGTGTTGGTGCTA-3' 
(SEQ ID NO: 1 950) 



Reverse Primers 5' to 3» 



?-i;n-lGGGTAAAAACGCATC-3' 
(SEQIDNO:1936) 

5'-CGATCnTGATC(n'AATTCA- 
3'(SEQIDNO:1937) 

5'-ATCAAGTTGCCTATGCTGA-3' 
(SEQIDNO:1938) 



10 



TAG-3*(SEQIDNO:1951) 
5'-TGGAAAGAGCAAATCATTG 
AAG-3' (SEQlbNO;1952) 



CAT-3'(SEQIDNO:1953) 
5'-CTAAAACCAAACCACTTGC 
TTGTC-3' (SEP ID NO:1954^ 




Results 

To establish the PGR enor rate in these experiments, five individual clones of SEQ 
ID NO:649, prepared from five separate PGR reaction mixtures from H. pylori strain J99. 
were sequenced over a total length of 897 nucleotides for a cumulative total of 4485 base's 
of DNA sequence. DNA sequence for the five clones was compared to the DNA sequence 
of SEQ ID NO:649 obtained previously by a different method, i.e.. random shotgun cloning 
and sequencing. The PGR error rate for the experiments described herein was determined 
to be 2 base changes out of 4485 bases, which is equivalent to an estimated eaor rate of 
less than or equal to 0.04%. 



wo 96/40893 



PCT/ys9fiA)9m 



-110- ' 

DNA isequence analysis was perfonned on four different open 
identified as genes and amplified by PGR methods firom a dozen different sttains of the 
bacterium /fe//cofcac/er/7y/orz\ The deduced amino acid sequences of three of th^ 
open reading j&ames that were selected for this study showed statisticaUy signi^ 
5 BLAST homology to defined proteins present in other bacterial species. Those ORFs 
included: SEQ ID NO:649, homologous to the yal A & B genes encoding an ABC 
transporter in F. novicida; SEQ ID NO:865, homologous to lipoprotein e (P4) present in the 
outer membrane of influenzae; SEQ ID NO:677, homologous to fecA, an outer 
membrane receptor in iron (III) dicitrate transport in R coli. SEQ ID NO:764 was 
10 identified as an unknown open reading firame, because it showed low homology with 
sequences in the public databases. 

To assess the extent of conservation or variance in the ORFs across various strains 
. oiH. pylori, changes in DNA sequence and the deduced protein sequence were compared 
to the DNA and deduced protem sequences found in the J99 strain of H pylori (see Table 

15 10 below). Results are presented as percent identity to the J99 strain of H pylori sequenced 
by random shotgun cloning. To control for any variations in the J99 sequence each of the 
four open reading firames were cloned and sequenced again &om the J99 bacterial strain and 
&at sequence information was compared to the sequence information that had been 
collected from inserts cloned by random shotgun sequencing of the J99 strain. The data 

20 demonstrate that there is variation in the DNA sequence ranging firom as litde as 0.12 % 
difference (SEQ ID NO:764, J99 strain) to approximately 7% change (SEQ ID NO:649, 

- . strain AH5). The deduced protein sequences show either no variation (SEQ ID NO:764, 
strains AHl 8 and AH24) or up to as much as 7.66% amino acid changes (SEQ ID NO:649, 
StramAHS). 

25 
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TablelO 

Multiple Strain DNA Sequence analysis of H. pylori Vaccine Candidates 

J99SeQ. mit 649 649 865 865 677 677 764 764 

Length of 248 a.a. 746 nt 232 a.a 696 nt 182a.a. 548nt 273 a.a. 819 nt 
Region 
Sequenced: 

Strain 
Tested 





AA 


Nuc. 


AA 


Nuc. " 


AA 


Nuc. 


AA 


Nuc. 


jgg 


identity 


identity 


identity 


identity 


identity 


identity 


identity 


identity 


100.00% 


100.00% 


100.00% 


100.00% 


100.00% 


100.00% 


99.63% 


99.88% 


AH244 


95.16% 


95.04% 


n.d. 


n.d. 


99.09% 


96.71% 


98.90% 


96.45% 


AH4 


95.97% 


95.98% 


97.84% 


95.83% 


n.d. 


n.d. 


97.80% 


95.73% 


AH5 


92.34% 


93.03% 


98.28% 


96.12% 


98.91% 


96.90% 


98.53% 


95.73% 


AH15 


95.16% 


94.91% 


97.41% 


95.98% 


99.82% 


97.99% 


99.63% 


96.09% 


AH61 


n.d. 


n.d. 


97.64% 


95.98% 


99.27% 


97.44% 


n.d. 


ad. 


5155 . 


n.d. 


n.d. 


n.d. 


n.d. 


99.45% 


97.08% 


98.53% 


95.60% 


5294 


94.35% 


94.37% 


98.28% 


95.40% 


99.64% 


97.26% 


97.07% 


95.48% 


7958 


94.35% 


94.10% 


97.84% 


95.40% 


n.d. 


n.d. 


99.63% 


96.46% 


5640 


95.16% 


94.37% 


97.41%. 


95.69% 


99.09% 


97.63% 


98.53% 


95.48% 


AH18 


n.d. 


n.d. 


98.71% 


95.69% 


99.64% 


97.44% 


100.00% 


95.97% 


AH24 


94.75% 


95.04% 


97.84% 


95.40% 


99.27% 


96.71% 


100.00% 


96.46% 


n.d. = not done 



















5 VI. Experi mental Knock^Out Protocol for the Determination of Essential K mlori Genes 
as Potential Therapeutic Targets 

Therapeutic targets are chosen from genes whose protein products appear to play 
key roles in essential cell pathways such as cell envelope synthesis, DNA synthesis, 
transcription, translation, regulation and colonization/vuiilence. 

10 The protocol for the deletion of portions of H pylori genes/ORFs and the 

insertional mutagenesis of a kanamycin-resistance cassette m order to identify genes which 
are essential to the cell is modified from previously published methods (Labigne-Roussel et 
al., 1988, J. Bacteriology 170, pp, 1704-1708; Cover et al.,1994, J. Biological Chemistry 
269, pp, 10566-10573; Reyrat et al,, 1995, Proc. Natl. Acad. Sci. 92, pp 8768-8772). The 

15 result is a gene "knock-out," 

Identification and Cloning of K pylori Gene Sequences 

The sequences of the genes or ORFs (open reading frames) selected as knock-out 
targets are identified from the H. pylori genomic sequence and used to design primers to 
20 specifically amplify the genes/ORFs. All synthetic oligonucleotide primers are designed 
with the aid of the OLIGO program (National Biosciences, Inc., Plymouth, MN 55447, 
USA), and can be purchased from Gibco/BRL Life Technologies (Gaithersburg, MD, 
USA). If the ORF is smaller than 800 to 1000 base pairs, flankmg primers are chosen 
outside of the open reading frame. 
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Genomic DNA prepared from the Helicobacter pylori HpJ99 strain (ATCC SSeVQ'^ . 
is used as the source of template DNA for amplification of the ORFs by PGR (polymerase 
chain reaction) (Cuirent Protocols in Molecular Biology, John Wiley and Sons, Inc., F. 
Ausubel et al., editors, 1 994). For the preparation of genomic DNA from H. pylori, see 
5 Example I. PGR amplification is carried out by introducing 1 0 nanograms of genomic 
HpJ99 DNA into a reaction vial containing 10 mM Tris pH 8.3, 50 mM KGU 2 mM MgCl2, 
2 microMolar synthetic oligonucleotide primers. (forward=Fl and reverse=Rl), 0.2 mM of 
each deoxynucleotide triphosphate (dATP,dGTP, dCTP, dTTP), and 125 units of heat 
st^le DNA polymerase (Amplitaq, Roche Molecular Systems, Inc., Branchburg, NJ, USA) 
10 in a final volume of 40 microliters. The PGR is carried out with Perkin Ehner 
Cetus/GeneAmp PGR System 9600 thermal cyclers. 

Upon completion of thermal cycling reactions, each sample of amplified DNA is 
visualized on a 2% TAE agarose gel stained with Ethidium Bromide (Gurrent Protocols in 
Molecular Biology, John Wiley and Sons, Inc., F. Ausubel et al., editors, 1994) to 

15 determme that a single product ofthe expected size had resulted from the reaction. 

Amplified DNA is then washed and purified using the Qiaquick Spin PGR purification kit 
(Qiagen, Gaithersburg, MD, USA). 

PGR products are cloned into the pT7Blue T-Vector (catalog#69820-l , Novagen, 
Inc., Madison, WI, USA) using the TA cloning strategy (Gurrent Protocol in Molecular 

20 Biology, John Wiley and Sons, Inc., F. Ausubel et al., editors, 1994). The ligation of the 
PGR product into the vector is accomplished by mixing a 6 fold molar excess ofthe PGR ' 
product, 10 ng of pT7Blue-T vector (Novagen), 1 microliter of T4 DNA Ligase Buffer 
(New England Biolabs, Beverly, MA, USA), and 200 units of T4 DNA Ligase (New 
England Biolabs) mto a final reaction volume of 1 0 microliters. Ligation is allowed to 

25 proceed for 16 hours at 16°G. 

Ligation products are electroporated (Gurrent Protocols in Molecular Biology, John 
Wiley and Sons, Inc., F. Ausubel et al., editors, 1994) into electroporation-competent XL-1 
Blue or DH5-a Rcoli cells (Glontech Lab., Inc. Palo Alto, GA, USA). Briefly, 1 microliter 
of ligation reaction is mixed with 40 microliters of electrocompetent cells and subjected to 

30 a high voltage pulse (25 microFarads, 2.5 kV, 200 ohms) after which the samples are 

incubated in 0.45 ml SOG medium (0.5% yeast extract, 2% tryptone, 10 mM NaGl, 2.i5 mM 
KCl, 10 mM MgGla, 10 mM MgSP4 and 20 mM glucose) at 37*G with shaking for 1 hour. 
Samples are then spread onto LB (1 Q g/1 bacto tryptone, 5 g/1 bacto yeast extract, 10 g/1 
. sodium chloride) plates containing 100 micrpgram/ml of Ampicillin, 0.3% X-gal, and 100 

35 microgram/ml EPTG. These plates are incubated overnight at 37 G. Ampicillm-resistant 
colonies with white color are selected, grown in 5 ml of liquid LB containing 1 00 
microgram/ml of Ampicillin, and plasmid DNA is isolated using the Qiagen miniprep 
protocol (Qiagen, Gaithersburg, MD, US A). 
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To verify that the coirect Kpylori DNA inserts had been cloned, these pTTBlue 
plasmid DNAs are used as templates for PGR amplification of ^e cloned inserts, using the 
same forward and reverse primers used for the initial amplification of the J99 Kpylori 
sequence. Recognition of the primers and a PGR product of the correct size as visualized 

5 on a 2% TA£,etMdiumbroniide stained agarose gel are confirmation that thie correct 
inserts had been cloned. Two to six sudi verified clones are obtained for each knock-out 
target, and frozen at -70°C for storage. To minimize errors due to PGR, plasmid DNA fi:om 
these verified clones are pooled, and used in subsequent cloning steps. 

The sequences of the genes/ORFs are again used to design a second pair of primers 

10 which flank the region of H. pylori DNA to be either intem^ted or deleted (up to 250 
basepairs) within^ ORFs but are oriented away from each other. The pool of circular 
plasmid DNAs of the previously isolated clones are used as templates for this round of 
PGR. Since the orientation of amplification of &is pah: of deletion primers is away from 
each other, the portion of the ORF between the primers is not included in the resultant PGR 

1 5 product. The PGR product is a linear piece of DNA with H. pylori DNA at each end and 
the pTTBlue vector backbone between them v^ch, in essence, resultes in the deletion of a 
portion of the ORFs. The PGR product is visualized on a l%TAE,ethidium bromide 
stained agarose gel to confirm that only a single product of the correct size has been 
amplified. 

20 A Kanamycin-resistance cassette (Labigne-Roussel et al., 1988 J. Bacteriology 1 70, 

1704-1708) is ligated to this PGR product by the TA cloning method used previously 
(Gunrent Protocols in Molecular Biology, John Wiley and Sons, Inc., F. Ausubel et al., 
editors, 1994). The Kanamycin cassette containing a CaOTRy/ofcacter kanamycin resistance 
gene is obtained by carrying out an EcoRI digestion of the recombmant plasmid 

25 pGTB8:Aaii (Gover et al.,1994, J. Biological Ghemistiy 269, pp. 10566-10573). The proper 
fragment (1 .4 kb) is isolated on a 1% TAB gel, and isolated using the QIAquick gel 
extraction kit (Qiagen, Gaithersburg, MD, USA). The fragment is end repaired using the 
Klenow fill-m protocol, which involved mixing 4ug of the DNA fiagment, 1 microliter of 
dATP,dGTP, dGTP, dTTP at 0.5 mM, 2 microUter of Klenow Buffer (New England 

30 Biolabs) and 5 units of Klenow DNA Polymerase I Large (Klenow) Fragment (New 
England Biolabs) into a 20 microliter reaction, mcubating at 30°C for 1 5 mm, and 
inactivating the enzyme by heating to 75°G for 10 minutes. This blunt-ended Kanamycm 
cassette is then purified through a Qiaquick column (Qiagen, Gaithersburg, MD, USA) to 
elimmate nucleotides. The "T" overhang is then generated by mixmg 5 micrograms of the 

35 blunt-ended kanamycin cassette, 10 mM Tris pH 8.3, 50 mM KCl, 2 mM MgG^, 5 units of 
DNA Polymerase (Amplitaq, Roche Molecular Systems, Inc., Branchburg, NJ, USA), 20 
microliters of 5 mM dTTP; in a 1 00 microliter reaction and incubating the reaction for 2 
hours at 37''C. The "Kan-T" cassette is purified using a QIAquick column (Qiagen, 
Gaithersburg, MD, USA). The PGR product of the deletion primers (F2 and R2) is ligated 
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to the Kan-T cassette by mixing 10 to 25.ng of deletion primer PGR product, 50 - 75 ng 
Kan-T cassette DNA, 1 microliter lOx T4 DNA Ligase reaction.mixture, 0.5 microliter T4 

DNA Ligase (New England Biolabs, Beverly, MA, USA) in a 10 microUter reaction and 
incubating for 16 hours at 16°C. 

5 The ligation products are transfonned into XL-1 Blue or DH5-a Kcoli cells by 

electroporation as described previously. After recovery mSOC, cells are plated onto LB 
plates contaimng 100 microgram/ml Ampicillin and grown overnight at 3TC. These plates 
are then replica plated onto plates containing 25 microgram/ml Kanamycin and allowed to 
grow overnight Resultant colonies have both the AmpicilUn resistance gene present in the 

1 0 pTTBlue vector, and the newly mtroduced Kanamycm resistance gene. Colonies are picked 
into LB contaming 25 microgram/ml Kanamycin and plasmid DNA is isolated from the 
cultured cells using the Qiagen riuniprep protocol (Qiagen, Gaithersburg, MD, USA). 

Several tests by PGR amplification are conducted on these plasmids to verify that 
the Kanamycm is inserted in the H /y/orf gene/ORF, and to determme the orientation of 

15 the insertion oftheKanamycin-resistance gene relative to the H/jy/on gene/ORF. To 
verify that the Kanamycm cassette is mserted into the H. pylori sequence, the plasmid 
DNAs are used as templates for PGR amplification with the set of primers originally used 
to clone the H. pylori gene/ORFs. The correct PGR product is the size of the deleted 
gene/ORF biit mcreased in size by the addition of a 1.4 kilobase Kanamycm cassette. To 

20 avoid potential polar effects of the kanamycin resistance cassette on H. pylori gene 

expression, the orientation of the Kanamycin resistance gene with respect to the knock-out 
gene/ORF b determmed and both orientations are eventually used in H /;y/br/ 
transformations (see below). To determine the orientation ofinsertion of the kanamycin 
resistance gene, primers are designed &om the ends of the kanamycin resistance gene 

25 ("Kan-l" 5'-ATCTTAGGTATGACGTGAAAT-3', and •'Kan-2" 5'- 

AGACAGGAACATGTrrGTGAA-3'). By using each of the clonmg primers in - ■ 
conjunction with each of the Kan primers (4 combinations of primers), the orientation of 
the Kanamycm cassette relative to the /£/ry/or/ sequence is detennmed. Positive clones 
are classified as either m the "A" orientation (the same direction of transcription is present 

30 for both the H. pylori gene and the Kanamycm resistance gene), or in the "B" orientation 
(the direction of transcription for the Kpylori gene is opposite to that of the Kanamycm 
resistance gene). Clones which share the same orientation (A or B) are pooled for 
subsequent experiments and independently transformed into H /y/for/. 

35 Transformation of Plasmid DNA into H. pylori cells 

Two strams of H. pylori are used for transformation: ATGC 55679. the clmical 
isolate which provided the DNA from which the H. pylori sequence database is obtained, 
and AH244, an isolate which had been passaged in, and has the ability to colonize the 
mouse stomach. Cells for transformation are grown at 37°C, 10% CO2, 100% humidity, 
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either on Sheep-Blood agar plates or in Brucella Broth liquid. Cells are grown to 
exponential phase, and examined microscopically to detennine that the cells are "healthy" 
(actively moving cells) and not contaminated. If grown on plates, cells are harvested by 
scrying cells from the plate witii a sterile loop, suspended in 1 ml of Brucella Broth, spun 
5 down (1 minute, top speed in eppendorf microfuge) and resuspended in 200 microliters 
Brucella Broth. If grown in Brucella Broth liquid, cells are centiifuged (1 5 minutes at 3000 

ipm in a Becknian TJ6 centrifuge) and the cell pellet resuspended in 200 inicroliters of 
Brucella broth. An aliquot of cells is taken to detemiine the optical density at 600 nm, in 
order to calculate the concentration of cells. An aliquot (1 to 5 ODgoo units/25 microliter) 

10 of the resuspended cells is placed onto a prewarmed Sheep-Blood agar plate, and the plate 
is further incubated at 37°C, 6% COj, 100% humidity for 4 hours. After this mcubation, 
10 microliters of plasmid DNA (100 micrograms pa: microliter) is spotted onto these cells. 
A positive control (plasmid DNA with the ribonuclease H gene dismpted by kanamycin 
resistance gene) and a negative control (no plasmid DNA) are done in parallel. The plates 

15 are returned to 37°C, 6% CO2 for an additional 4 hours of incubation. Cells are then 
spread onto that plate usmg a swab wetted in Brucella broth, and grown for 20 hours at 
37°C, 6% CO2. Cells are then transferred to a Sheep-Blood agar plate containing 25 
micrograms/ml Kanamycin, and allowed to grow for 3 to 5 days at 37"C, 6% CO2, 100% 
humidity. If colonies appear, they are picked and regrown as patches on a fresh Sheep- 

.20 Blood agar plate containing 25 micrograms/ml Kanamycin. 

Three sets of PCR tests are done to verify that the colonies of transformants have 
arisen from homologous recombination at the proper chromosomal location. The template 
for PCR (DNA from the colony) is obtained by a rapid boiling DNA prq)aration method as 
follows. An aliquot of the colony (stab of the colony with a toothpick) is introduced into 

25 100 microUters of 1% Triton X-100, 20 mM Tris, pH 8.5. and boiled for 6 mmutes. An 
equal volume of phenol : chloroform (1 :1) is added and vortexed. The mixture is 
microfiiged for 5 nainutes and the supernatant is used as DNA template for PCR with 
combinations of the following primers to verify homologous recombination at the proper 
chromosomal location. 

30 TEST 1 . PCR with cloning primers originally used to amplify the gene/ORF. A 

positive result of homologous recombination at the correct chromosomal location should 
show a single PCR product whose size is expected to be the size of the deleted gene/ORF 
but mcreased in size by the addition of a 1 .4 kilobase Kanamycin cassette. A PCR product 
of just the size of the gene/ORF is proof that the gene had not been knocked out and that 

35 the transformant is not the result of homologous recombination at the correct chromosome 
location. 

TEST 2. PCR with F3 (primer designed from sequences upstream of the gene/ORF 
and not present on the plasmid), and either primer Kan-1 or Kan-2 (primers designed from 
the ends of the kanamycin resistance gene), depending on whether the plasmid DNA used 
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was of "A" or "B** orientation* Homologous recombination at the correct chromosomal 
location will result in a single PGR product of the expected size (i»e., from the location of 
F3 to the insertion site of kanamycin resistance gene). No PGR product or PGR product(s) 
of incoirect size(s) will prove that the plasmid had not integrated at the correct site and that 

5 the gene had not been knocked out. 

TEST 3. PGR with R3 (primer designed from sequences downstream of the 
gene/ORF and not present on the plasmid) and either primer Kan-*1 or Kan-2, depending on 
whether the plasmid DNA used was of "A" or "B" orientation. Homologous recombination 
at the correct chromosomal location will result in a single PGR product of the expected size 

10 (i.e., from the imertion site ofkanamycin resistance gene to the downs 

R3). Again, no PGR product or PGR product(s) of incorrect size(s) will prove that flie 
plasmid had not integrated at the correct site and that the gene had not been knocked out. 

Transfoniiants showing positive results for all three tests above indicate that the 
gene is not essential for survival w vz/ro. 

IS A negative resdt in any ofthe three above tests for each traiisforniant indicates^ 

the gene had not been disrupted, and that the gene is essential for survival in vitro. 

In the event that no colonies result from two mdependent transformations while the 
positive control with the disrupted ribonuclease H plasmid DNA produces transformants, 
the plasmid DNA is further analyzed by PGR on DNA from transformant populations prior 

20 to platmg for colony formation. This will verify that the plasmid can enter the cells and 
undergo homologous recombination at the correct site. Briefly, plasnud DNA is incubated 
according to the transformation protocol described above. DNA is extracted from the H. 
pylori cells immediately after incubation with the plasmid DNAs and the DNA is used as 
template for tiie above TEST 2 and TEST 3. Positive results in TEST 2 and TEST 3 would 

25 verify that the plasmid DNA could enter the cells and undergo homologous recombmatio 
at the correct chromosomal location. If TEST 2 and TEST 3 are positive, then failure to 
obtain viable transformants indicates that the gene is essential, and cells suffering a 
disruption in that gene are incapable of colony formation 

30 Vn. High-throughput drug screen assay 

Cloning, expression and protein purification 

Gloning, transfonnaiion, expression and purification of the H. pylori target gene and 
its protein product,e.g., an H. pylori enzyme, to be used in a high-throughput drug screen 
35 assay, is carried out essentially as described in Examples II and III above. Development 
and application of a screening assay for a particular H. pylori gene product, peptidyl-propyl 
cis-trans isomerase, is described below as a specific example. 
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Enzymatic Assciy 

The assay is essentially as described by Fisher (Fischer, G., etal. (1984) Biomed 
Biochim. Acta 43:1101-1111). Theassay measures the cis-Z^fl/wisomerization of the Ala- 
Pro bond in the test peptide N-succmyl-Ala-Ala-Pro-Phe-p-nitroanilide (Sigma # S-7388, 

5 lot # 84HS80S). The assay is coupled with a-chymotrypsm, where the ability of the 
protease to cleave &e test pqjtide occurs only vAien tiie Ala-Pro bond is in trans. The 
conversion of the test peptide to the trans isomer in the assay is followed at 390 nm on a 
Beckman Model DU-650spectophotometa:. The data arc collected every second with an 
average scanning of time of 0.5 second. Assays are carried out in 35 mM Hepes, pH 8.0, in 

10 a final volume of 400 ul, with 10 a-chymotrypsin (type 1-5 fi»m bovine Pancreas, 
Sigma # C-7762, lot 23H7020) and 10 nM PPIase. to initiate tiie reaction, 10 ]il of tiie 
substrate ( 2 mM N-Succinyl-Ala-Ala-Pro-Phe-p-nitroanilide in DMSO) is added to 390 jil 
of reaction mixture at room temperature. 

15 Enzymatic assay in crude bacterial extract. 

A 50 ml culture of Helicobacter p);lori (strain J99) in Brucella bioth is harvested at 
mid-log phase (OD 600 nm ~ 1) aiid resuspended in lysis buffer with the following protease 
mhibitors: 1 mM PMSF, and 10 jig/ml of each of aprotinm, leupeptin, pepstatine, TLCK, 
TPCK, and soybean trypsin inhibitor. The suspenidon is subjected to 3 cycles of freeze- 

20 thaw (1 5 minutes at -70 ** C, then 30 minutes at room temperature), followed by sonication 
(tiiree 20 second bursts). The lysate is centrifuged (12,000 g x 30 minutes) and the 
supernatant is assayed for enzymatic activity as described above. 

Many H. pylori en^rmes can be expressed at high levels and in an active form in K 
coli. Such high yields of ptirified proteins provide for the design of various high 

25 throughput drug screening assays. 

EQUIVALENTS 

r 

Those skilled in the art will recognize, or be able to ascertain using no more than 
routine experimentation^ many equivalents to the specific embodiments and methods 
30 described herein. Such equivalents are intended to be encompassed by the scope of the 
following claims. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: Astra Aktiebolag 

(B) STREET: S-151 85 

(C) CITY: Sodertalje 

(D) STATE: 

(E) COUNTRY: Sweden . 

(F) POSTAL CODE (ZIP): 

(ii) TITLE OF INVENTION: NUCLEIC ACID AND AMINO ACID SEQUENCES 

RELATING TO HELICOBACTER PYLORI FOR 
DIAGNOSTICS AND THERAPEUTICS 

(iii) NUMBER OF SEQUENCES: 1956 

(iv) COMPUTER READABLE FORM: 

(A) MEDI UM T YPE; 8-xnm cartridge tape 

(B) COMPUTER: SPARC station LX 

(C) OPERATING SYSTEM: SunOS Release 4,1.3 

(D) SOFTWARE: tar 

(V) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: PCT/US96/09122 
(B) FILING DATE: Jxane 6, 1996 

(vil PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/630,405 

(B) ' FILING DATE: Ol-APR-1996 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/561,469 

(B) FILING DATE: 17-NOV-1995 

(viii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/487,032 

(B) FILING DATE: 07-iJUNE-1995 

(ix) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: LAHIVE & COCKFIELD 

(B) STREET: 60 State Street, Suite 510 

(C) CITY: Boston 

(D) STATE: Massachusetts 

(E) COUNTRY: USA 

(F) ZIP: 02109-1875 

(x) ATTORNEY /AGENT INFORMATION: 

(A) NAME: Mandragouras , Am/ e. 

(B) REGISTRATION NUMBER: 36,207 

(C) REFERENCE/DOCKET NUMBER: GTN-001C5PC 

(Xi) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (617)227-7400 

(B) TELEFAX: (617)227-5941 
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CLAIMS 

1. An isokted nucleic acid comprising a niicleotide sequence oicoding an H 
pylori cell envelope polypeptide or a fragment thereof, said nucleic acid selected from the 

5 group consisting of SEQ ID NO: 1020, SEQIDNO: 1021,SEQIDNO: 1036,SEQID 
NO: 1050, SEQ ID NO: 1071, SEQ ID NO: 1101, SEQIDNO: 1135, SEQIDNO: 1276, 
SEQ ID NO: 1 150, SEQ ID NO: 1 187, SEQ ID NO: 1 192, SEQ ID NO: 1361, SEQ ID 
NO: 1379, SEQ ID NO: 1399, SEQ ID NO: 1403, SEQ ID NO: 1400, SEQ ID NO: 1189, 
SEQIDNO: 1002, SEQIDNO: 1213, SEQ ID NO: 1214, SEQ ID NO: 1215. SEQID 

10 NO: 1234. SEQ ID NO: 1236, SEQ ID NO: 1237, SEQ ID NO: 1224, SEQ ID NO: 1251, 
SEQ ID NO: 1262, SEQ ID NO: 1149, SEQ ID NO: 1220, SEQ ID NO: 1240, SEQ ED 
NO: 1 164, SEQ ID NO: 1 165, SEQ ID NO: 1404, SEQ ID NO: 1 144, SEQ ID NO: 1 182, 
SEQIDNO: 1157, SEQIDNO: 1160, SEQIDNO: 1300, SEQ ID NO: 1321, SEQ ID 
NO: 1323, SEQ ID NO: 1329, SEQ ID NO: 1332, SEQ ID NO: 1345, SEQ ID NO: 1358, 

15 SEQIDNO: 1375, SEQIDNO: 1417, SEQIDNO: 1283, SEQIDNO: 1335, SEQID 
NO: 1368, SEQ ID NO: 1 179, SEQ ID NO: 1255, SEQ ID NO: 1258, SEQ ID NO: 1044, 
SEQ ID NO: 1273, SEQ ID NO: 1219, SEQ ID NO: 1274, SEQ ID NO: 1210, SEQ ID 
NO: 1422, SEQ ID NO: 1302, SEQ ID NO: 1308, SEQ ID NO: 1310, SEQ ID NO: 133 1, 
SEQ ID NO: 1432, SEQ ID NO: 1052, SEQ ID NO: 1091, SEQ ID NO: 1421, SEQ ID 

20 NO: 1069, SEQ ID NO: 1005, SEQ ID NO: 1007, SEQ ID NO: 1 166, SEQ ID NO: 1 177, 
SEQ ID NO: 1 193, SEQ ID NO: 1206, SEQ ID NO: 1207, SEQ ID NO: 1304, SEQ ID 
NO: 1305, SEQ ID NO: 1346, SEQ ID NO: 1348, SEQ ID NO: 1350, SEQ ID NO: 1032, 
SEQ ID NO: 1053, SEQ ID NO: 1081, SEQ ID NO: 1124, SEQ ID NO: 1382, SEQ ID 
NO: 1437, SEQ ID NO: 1263, SEQ ID NO: 1 173, SEQ ID NO: 1405, SEQ ID NO: 1406, 

25 SEQ ID NO: 1410, SEQ ID NO: 1086, SEQ ID NO: 1322, SEQ ID NO: 1266, SEQ E) 
NO: 1282,SEQIDNO: 1271, SEQIDNO: 1208, SEQIDNO: 1126, SEQIDNO: 1270, 
SEQIDNO: 1278,SEQIDNO: 1419,SEQIDNO: 1125,SEQ ID NO: llSl.SEQ ID 
NO: 1416, SEQ ID NO: 1096, SEQ ID NO: 1082, SEQ ID NO: 1 146, SEQ ID NO: 1 145, 
SEQ ID NO: 1 108, SEQ ID NO: 1 148, SEQ ID NO: 1337, SEQ ID NO: 1338, SEQ ID 

30 NO: 1424, SEQ ID NO: 1000, SEQ ID NO: 1027, SEQ ID NO: 1175, SEQ ID NO: 1330, 
SEQ ID NO: 217, SEQ ID NO: 217, SEQ ID NO: 367, SEQ ID NO: 91 1,SEQ ID NO: 944, 
SEQ ID NO: 18, SEQ ID NO: 107, SEQ ID NO: 894, SEQ ID NO: 943, SEQ ID NO: 203, 
SEQ ID NO: 85, SEQ ID NO: 290, SEQ ID NO: 5. SEQ ID NO: 199, SEQ ID NO: 992, 
SEQ ID NO: 934, SEQ ID NO: 899, SEQ ID NO: 302, SEQ ID NO: 215. SEQ It) NO: 

35 893. SEQ ID NO: 984, SEQ ID NO: 97.SEQ ID NO: 22, SEQ ID NO: 49, SEQ ID NO: 
309, SEQ ID NO: 150, SEQ ID NO: 240, SEQ ID NO: 957. SEQ ID NO: 57, SEQ ID NO: 
2. SEQ ID NO: 92, SEQ ID NO: 255. SEQ ID NO: 164. SEQ ID NO: 201. SEQ ID NO: 
278. SEQ ID NO: 245, SEQ ID NO: 921. SEQ ID NO: 896. SEQ ID NO: 248, SEQ ID 
NO: 1 59. SEQ ID NO: 979, SEQ ID NO: 194, SEQ ID NO: 1 94, SEQ ID NO: 946, SEQ 
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(B) LOCATION 1. . .17 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1956 
CAGGAAACAG CTATGAC 17 
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ID NO: 916, SEQ ID NO: 76, SEQ ID NO: 905, SEQ ID NO: 914, SEQ ID NO: 931, SEQ 
ID NO: 50, SEQ ID NO: 250, SEQ ID NO: 969, SEQ ID NO: 66,SEQ ID NO: 275, SEQ 
ID NO: 330, SEQ ID NO: 204. SEQ ID NO: 383, SEQ ID NO: 303, SEQ ID NO: 70, SEQ 
ID NO: 983, SEQ ID NO: 972, SEQ ID NO: 929, SEQ ID NO: 972, SEQ ID NO: 936, 

5 SEQ ID NO: 267, SEQ ID NO: 197, SEQ ID NO: 55, SEQ ID NO: 54. SEQ ID NO: 210, 
SEQ ID NO: 90, SEQ ID NO: 15, SEQ ID NO: 913, SEQ ID NO: 227, SEQ ID NO: 79, 
SEQ ID NO: 191, SEQ ID NO: 238, SEQ ID NO: 274, SEQ ID NO: 27, SEQ ID NO: 258, 
SEQ ID NO: 295, SEQ ID NO: 10. SEQ ID NO: 160, SEQ ID NO: 225. SEQ ID NO: 964, 
SEQ ID NO: 166, SEQ ID NO: 56, SEQ ID NO: 980,SEQ ID NO: 903, SEQ ID NO: 261, 

10 SEQIDNO:71,SEQIDNO:955,SEQIDNO:361,SEQIDNO:58,SEQIDNO:114, 
SEQ ID NO: 940, SEQ ID NO: 960, SEQ ID NQ: 144, SEQ ID NO: 362, SEQ ID NO: 40, 
SEQ ID NO: 285, SEQ ID NO: 1 1, SEQ ID NO: 161, SEQ ID NO: 974, SEQ ID NO: 1 1 1, 
SEQ ID NO: 316, SEQ ID NO: 257. SEQ ID NO: 78, SEQ ID NO: 966, SEQ ID NO: 352, 
SEQ ID NO: 981, SEQ ID NO: 158, SEQ ID NO: 989, SEQ ID NO: 963, SEQ ID NO: 48, 

15 SEQ ID NO: 68, SEQ ID NO: 135,SEQIDNO:910,SEQIDNO:236,SiEQIDNO:241, 
SEQ ID NO: 949, SEQ ID NO: 945, SEQ ID NO: 207, SEQ ID NO: 977, SEQ ID NO: 
978. SEQ ID NO: 994. SEQ ID NO: 163, SEQ ID NO: 256, SEQ ID NO: 287, SEQ ID 
NO: 184, SEQ ID NO: 45, SEQ ID NO: 136, SEQ ID NO: 214, SEQ ID NO: 16, SEQ ID 
NO: 192, SEQ ID NO: 373, SEQ ID NO: 892, SEQ ID NO: 239, SEQ ID NO: 34, SEQ ID 

20 NO: 340, SEQ ID NO: 41, SEQ ID NO: 332, SEQ ID NO: 134, and SEQ ID NO: 330. 

2. The purified nucleic add of claim 1, wherein said H. pylori cell envelope 
polypeptide or a fragment thoeof is an H pylori flagella-associated polypeptide or a 
fragment thereof encoded by the nucleic acid selected from the group consisting of SEQ ID 

25 NO: 1020,SEQIDNO: 1021, SEQ ID NO: 1036, SEQ ID NO: 1050,SEQIDNO: 1071, 
SEQ ID NO: 1101, SEQ ID NO: 1135, SEQ ID NO: 1276, SEQ ID NO: 1150, SEQ ID 
NO: 1 187, SEQ ID NO: 1192, SEQ ID NO: 1361, SEQ ID NO: 1379, SEQ ID NO: 1399, 
SEQ ID NO: 1403, SEQ ID NO: 1400, SEQ ID NO: 1189, SEQ ID NO: 217, SEQ ID NO: 
367, SEQ ID NO: 911,SEQ ID NO: 944, SEQ ID NO: 18. SEQ ID NO: 107.SEQIDNO: 

30 894, SEQ ID NO: 943, SEQ ID NO: 203, SEQ ID NO: 85, SEQ ID NO: 290, SEQ ID NO: 
5, SEQ ID NO: 199, SEQ ID NO: 992, SEQ ID NO: 934, SEQ ID NO: 899. SEQ ID NO: 
302, and SEQ ID NO: 215. 

3. The purified nucleic acid of clidm 1 , wherein sjud H. pylori cell envelope 

35 polypeptide or a fragment thereof is an H. pylori inner membrane polypeptide or a fragment 
thereof encoded by the nucleic acid selected from the group consisting of SEQ ID NO: 
1002, SEQ ID NO: 1213, SEQ ID NO: 1214, SEQ ID NO: 1215, SEQ ID NO: 1234, SEQ 
ID NO: 1236, SEQ ID NO: 1237, SEQ ID NO: 1224. SEQ ID NO: 1251. SEQ ID NO: 
1262, SEQ ID NO: 1 149. SEQ ID NO: 1220, SEQ ID NO: 1240, SEQ ID NO: 1 164, SEQ 

40 ID NO: 1 165, SEQ ID NO: 1404, SEQ ID NO: 1 144, SEQ ID NO: 1 182, SEQ ID NO: 
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1 157, SEQ ID NO: 1 160, SEQ ID NO: 1300, SEQ ID NO: 1321, SEQ ID NO: 1323, SEQ 
ID NO: 1329, SEQ ID NO: 1332, SEQ ID NO: .1345, SEQ ID NO: 1358, SEQ ID NO: 
1375, SEQ ID NO: 1417, SEQ ID NO: 1283, SEQ ID NO: 1335, SEQ ID NO: 1368, SEQ 
IDNO: 1179, SEQ IDNO: 1255, SEQ ID NO: 1258, SEQ ID NO: 1044, SEQ ID NO: 
5 1273, SEQ ID NO: 893, SEQ ID NO: 984, SEQ ID NO: 97,SEQ ID NO: 22, SEQ ID NO: 
49, SEQ IDNO: 309, SEQ IDNO: 150, SEQ IDNO: 240, SEQ ID NO: 957, SEQ IDNO: 
57, SEQ ID NO: 2, SEQ ID NO: 92, SEQ ID NO: 255, SEQ ID NO: 164, SEQ ID NO: 
201, SEQ ID NO: 278, SEQ ID NO: 245, SEQ ID NO: 921, SEQ ID NO: 896, SEQ ID 
NO: 248, SEQ ID NO: 159, SEQ ID MO: 979, SEQ ID NO: 194, SEQ ID NO: 194, SEQ 

10 ID NO: 946, SEQ ID NO: 916, SEQ ID NO: 76, SEQ ID NO: 905, SEQ ID NO: 914, SEQ 
ID NO: 931, SEQ ID NO: 50, SEQ ID NO: 250, SEQ ID NO: 969i SEQ ID NO: 66,SEQ 
. ID NO: 275, SEQ ID NO: 330, SEQ ID NO: 204, SEQ ID NO: 383, SEQ ID NO: 303, 
SEQ ID NO: 70, SEQ ID NO: 983, SEQ ID NO: 972, SEQ ID NO: 929, SEQ ID NO: 972, 
SEQ ID NO: 936, SEQ ID NO: 267, SEQ ID NO: 197, SEQ ID NO: 55, SEQ ID NO: 54. 

15 and SEQ ID NO: 210. 

4. The plnified nucleic acid of claim 1, wherein said K.pylori cell envelope 
polypeptide or a ferment thereof is an if. pylori transporter polypeptide or a j&agment 
thereof encoded by the nucleic acid selected from the group consisting of SEQ ID NO: 

20 121 9, SEQ ID NO: 1274, SEQ ID NO: 1210, SEQ ID NO: 1422, SEQ ID NO: 1302, SEQ 
ID NO: 1308, SEQ ID NO: 1310, SEQ ID NO: 1331, SEQ ID NO: 1432, SEQ ID NO: 
1052, SEQ ID NO: 1091, SEQ ID NO: 1421, SEQ ID NO: 1069, SEQ ID NO: 1005, SEQ 
IDNO: 1007,SEQIDNO: 1166, SEQ IDNO: 1177,SEQIDNO: 1193, SEQ ID NO: 
1206, SEQ ID NO: 1207, SEQ ID NO: 1304, SEQ ID NO: 1305, SEQ ID NO: 1346, SEQ 

25 ID NO: 1348, SEQ ID NO: 1350, SEQ ID NO: 1032, SEQ ID NO: 1053, SEQ ID NO: 
1081, SEQ ID NO: 1 124, SEQ ID NO: 1382, SEQ ID NO: 1437, SEQ ID NO: 1263, SEQ 
ID NO: 90, SEQ ID NO: 15, SEQ ID NO: 913, SEQ ID NO: 227, SEQ ID NO: 79, SEQ ID 
NO: 191, SEQ ID NO: 238, SEQ ID NO: 274, SEQ ID NO: 27, SEQ ID NO: 258, SEQ ID 
NO: 295, SEQ ID NO: 10, SEQ ID NO: 160, SEQ ID NO: 225, SEQ ID NO: 964, SEQ ID 

30 NO: 166, SEQ ID NO: 56, SEQ ID NO: 980,SEQ ID NO: 903, SEQ ID NO: 261, SEQ ED 
NO:71,SEQIDNO:95i5,SEQIDNO:361,SEQIDNO:58,SEQroNO: 114,SEQID 
NO: 940, SEQ ID NO: 960, SEQ ID NO: 144, SEQ ID NO: 362, SEQ ID NO: 40, SEQ ID 
NO: 285, SEQ ID NO: 1 1, SEQ ID NO: 161. SEQ ID NO: 974, SEQ ID NO: 1 1 1, SEQ ID 
NO: 3 1 6, SEQ ID NO: 257, SEQ ID NO: 78, and SEQ ID NO: 966. 

35 

5. The purified nucleic acid of claim 1, wherein said H. pylori cell envelope 
polypeptide or a fragment thereof is an H. pylori outer membrane polypeptide or a fragment 
thereof encoded by the nucleic acid selected from the group consisting of SEQ ID NO: 
1173, SEQ ID NO: 1405, SEQ IDNO: 1406, SEQ ID NO: 1410, SEQ ID NO: 1086, SEQ 

40 ID NO: 1322, SEQ ID NO: 1266, SEQ ID NO: 1282, SEQ ID NO: 1271, SEQ ID NO: 
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1208, SEQ ID NO: 1 126, SEQ ID NO: 1270, SEQ ID NO: 1278, SEQ ID NO: 1419, SEQ 
ID NO: 1 125, SEQ ID NO: 1 181, SEQ ID NO: 1416, SEQ ID NO: 1096, SEQ ID NO: 
1082, SEQ ID NO: 1146, SEQ ID NO: 1145, SEQ ID NO: 1108, SEQ ID NO: 1148, SEQ 
IDNO: 1337,SEQIDNO: 1338, SEQ ID NO: 1424, SEQ ID NO: 1000,SEQIDNO: 
5 1027,SEQIDNO:1175,SEQIDNO:1330,SEQIDNO:352,SEQIDNO:981,SEQID 
NO: 1 58, SEQ ID NO: 989, SEQ ID NO: 963, SEQ ID NO: 48, SEQ ID NO: 68, SEQ ID 

NO: 1 35, SEQ ID NO: 910. SEQ ID NO: 236, SEQ ID NO: 241, SEQ ID NO: 949, SEQ 
ID NO: 945, SEQ ID NO: 207, and SEQ ID NO: 977. 

10 6. A lecombiiumt expression vector comprising the nucleic acid of 

operably linked to a transcription regulatory element 

7. A cell comprising a recombinant expression vector of claim 6. 

15 8. A method for producing an H/7y/orf polypeptide comprising culturing a cell 

of claim 7 under conditions ^t permit expression of the polypq)tide. ' 

9. An isolated nucleic acid comprising a nucleotide sequence encoding an H 
pylori cytoplasmic polypeptide or a fragment thereof, said nucleic acid selected from the 

20 group consisting of SEQ ID NO: 1 147, SEQ ID NO: 1288, SEQ ID NO: 1324, SEQ ID 
NO: 1363, SEQ ID NO: 997, SEQ ID NO: 1015, SEQ ID NO: 1084, SEQ ID NO: 1094, 
SEQ ID NO: 1099, SEQ ID NO: 1229, SEQ ID NO: 1250, SEQ ID NO: 1268, SEQ ID 
NO: 1293, SEQ ID NO: 1339. SEQ ID NO: 1408, SEQ ID NO: 1429, SEQ ID NO: 1434, 
SEQ ID NO: 1228, SEQ ID NO: 1031, SEQ ID NO: 1034, SEQ ID NO: 1008, SEQ ID 

25 NO: 1061, SEQ ID NO: 1064, SEQ ID NO: 1 191, SEQ ID NO: 1217, SEQ ID NO: 1365, 
SEQ ID NO: 1394, SEQ ID NO: 1414, SEQ ID NO: 1415, SEQ ID NO: 1435, SEQ ID 
NO: 1058, SEQ ID NO: 1059. SEQ ID NO: 1080, SEQ ID NO: 1 128, SEQ ID NO: 1 133, 
SEQ ID NO: 121 1, SEQ ID NO: 1252, SEQ ID NO: 1253, SEQ ID NO: 1286, SEQ ID 
NO: 1289,.SEQ IDNO: 1291, SEQ ID NO: 1303, SEQ ID NO: 1396, SEQ ID NO: 996, 

30 SEQ ID NO: 1095, SEQ ID NO: 1 156, SEQ ID NO: 1 158, SEQ ID NO: 1 159, SEQ ID 
NO: 1277, SEQ ID NO: 1038, SEQ ID NO: 1257, SEQ ID NO: 1357, SEQ ID NO: 1436, 
SEQ ID NO: 1047, SEQ ID NO: 1055, SEQ IDNO: SEQ ID NO: 1 141, SEQ ID NO: 
1227, SEQ IDNO: 1327, SEQ IDNO: 1412, SEQ IDNO: 1003, SEQ IDNO: 1087, SEQ 
ID NO: 1 1 16, SEQ ID NO: 1 130, SEQ ID NO: 1 132, SEQ ID NO: 1 185, SEQ ID NO: 

35 1 188, SEQ ID NO: 1 198, SEQ ID NO: 1218, SEQ ID NO: 1244, SEQ ID NO: 1306, SEQ 
ID NO: 1325, SEQ ID NO: 1397. SEQ ID NO: 1398, SEQ ID NO: 1407, SEQ ID NO: 
1433, SEQ ID NO: 1216, SEQ ID NO: 1239, SEQ ID NO: 1362, SEQ ID NO: 1017. SEQ 
ID NO: 1019, SEQ ID NO: 1360, SEQ ID NO: 1423, SEQ ID NO: 1425, SEQ ID NO: 
1374, SEQ ID NO: 1028, SEQ IDNO: 1037, SEQ ID NO: 1077, SEQ ID NO: 1115, SEQ 

40 ID NO: 1232, SEQ ID NO: 1241, SEQ ID NO: 1267. SEQ ID NO: 1 163, SEQ ID NO: 
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1068, SEQ ID NO: 1025, SEQ ID NO: 1042, SEQ ID NO: 1046, SEQ ID NO: 1056, SEQ 
ID NO: 1039, SEQ ID NO: 1072, SEQ ID NO: 1073, SEQ ID NO: 1092, SEQ ID NO: 
1100,SEQIDNO: 1 102, SEQ ID NO: 1103, SEQ ID NO: 1104, SEQ IDNO: 1111, SEQ 
ID NO: 1119, SEQ ID NO: 1136, SEQ ID NO: 1137, SEQ ID NO: 1140, SEQ ID NO: 
5 1 142, SEQ ID NO: 1233, SEQ ID NO: 1238, SEQ ID NO: 1243, SEQ ID NO: 1245, SEQ 

. ID NO: 1247, SEQ ID NO: 1249, SEQ ID NO: 1261, SEQ ID NO: 1269, SEQ ID NO: 
1279,SEQIDNO: 1284, SEQ ID NO: 1290,SEQIDNO: 1297,SEQIDNO: 1328,SEQ 
ID NO: 1370, SEQ ID NO: 1372, SEQ ID NO: 1377, SEQ ID NO: 1383, SEQ ID NO: 
1384, SEQ ID NO: 1385, SEQ ID NO: 1388, SEQ ID NO: 1401, SEQ ID NO: 1402, SEQ 

10 IDNO: 1418, SEQ ID NO: 1420, SEQ ID NO: 1427, SEQ ID NO: 1070, SEQ ID NO: 
1 151, SEQ ID NO: 1 176, SEQ ID NO: 999, SEQ ID NO: 1006, SEQ ID NO: 1012, SEQ 
ID NO: 1018, SEQ ID NO: 1030, SEQ ID NO: 1033, SEQ ID NO: 1041, SEQ ID NO: 
1049, SEQ ID NO: 1054, SEQ ID NO: 1057, SEQ ID NO: 1090, SEQ ID NO: 1097, SEQ 
IDNO: 1129, SEQ ID NO: 1139,SEQIDNO: 1143, SEQ ID NO: 1152,SEQIDNO: 

15 1 153, SEQ ID NO: 1 155, SEQ ID NO: 1 161, SEQ ID NO: 1 162, SEQ ID NO: 1 169, SEQ 
IDNO: 1170,SEQIDNO: 1171,SEQIDN0: 1180, SEQ ID NO: 1194, SEQ IDNO: 
1 195, SEQ ID NO: 1 199, SEQ ID NO: 1200, SEQ ID NO: 1201, SEQ ID NO: 1202, SEQ 
ID NO: 1205, SEQ ID NO: 1312. SEQ ID NO: 1336, SEQ ID NO: 1349, SEQ ID NO: 
1355, SEQ IDNO: 1359, SEQ ID NO: 1413, SEQ ID NO: 1426, SEQ ID NO: 1430, SEQ 

20 ID NO: 882, SEQ ID NO: 382, SEQ ID NO: 130, SEQ ID NO: 230, SEQ ID NO: 269, 
SEQ ID NO: 312, SEQ ID NO: 21 1, SEQ ID NO: 959. SEQ ID NO: 938, SEQ ID NO: 
1 10, SEQ ID NO: 244, SEQ ID NO: 328, SEQ ID NO: 235, SEQ ID NO: 315, SEQ ID 
NO: 296, SEQ ID NO: 976, SEQ ID NO: 321, SEQ ID NO: 43, SEQ ID NO: 281. SEQ ID 
NO: 326, SEQ ID NO: 272, SEQ ID NO: 344, SEQ ID NO: 139, SEQ ID NO: 30, SEQ ID 

25 NO: 220, SEQ ID NO: 364, SEQ ID NO: 369, SEQ ID NO: 372, SEQ ID NO: 991, SEQ 
ID NO: 128, SEQ ID NO: 347, SEQ ID NO: 52, SEQ TD NO: 12, SEQ ID NO: 247, SEQ 
ID NO: 64, SEQ ID NO: 101, SEQ ID NO: 338, SEQ ID NO: 83, SEQ ID NO: 46, SEQ ID 
NO: 348, SEQ IDNO: 223, SEQ ID NO: 39, SEQ ID NO: 232, SEQ IDNO: 168, SEQ ID 
NO: 65, SEQ ID NO: 952, SEQ ID NO: 341. SEQ ID NO: 69, SEQ ID NO: 924, SEQ ID 

30 NO: 4. SEQ ID NQ: 197, SEQ ID NO: 313, 5EQ ID NO: 1 19, SEQ ID NO: 188, SEQ ID 
NO: 956, SEQ ID NO: 935. SEQ ID NO: 246, SEQ ID NO: 196, SEQ ID NO: 376, SEQ 
IDNO: 172, SEQ ID NO: 25, SEQ IDNO: 126, SEQ IDNO: 951, SEQ ID NO: 147. SEQ 
ID NO: 895, SEQ ID NO: 14, SEQ ID NO: 154, SEQ ID NO: 277. SEQ ID NO: 363, SEQ 
ID NO: 342, SEQ ID NO: 378, SEQ ID NO: 130, SEQ ID NO: 198, SEQ ID NO: 243, 

35 SEQ ID NO: 19, SEQ ID NO: 9, SEQ ID NO: 149, SEQ ID NO: 167, SEQ ID NO: 349. 
SEQ ID NO: 209, SEQ ID NO: 990, SEQ ID NO: 185, SEQ ID NO: 883, SEQ ID NO: 8, 
SEQ ID NO: 887. SEQ ID NO: 350. SEQ ID NO: 987, SEQ ID NO: 63, SEQ ID NO: 249, 
SEQ ID NO: 1 1 8, SEQ ID NO: 132. SEQ ID NO: 47. SEQ ID NO: 106. SEQ ID NO: 324. 
SEQ ID NO: 155. SEQ ID NO: 121, SEQ ID NO: 153. SEQ ID NO: 87. SEQ ID NO: 986. 
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SEQ ID NO: 262, SEQ ID NO: 333, SEQ ID NO: 36, SEQ ID NO: 982, SEQ ID NO: 180. 
SEQ ID NO: 84, SEQ ID NO: 900, SEQ ID NO: 20, SEQ ID NO: 7, SEQ ID NO: 61, SEQ 
ID NO: 253, SEQ ID NO: 120, SEQ ID NO: 268, SEQ ID NO: 299, SEQ ID NO: 942, 

SEQIDNO: 173,SEQIDNO: 187,SEQIDNO: 187,SEQIDNO:234,SEQIDNO: 
5 1 12, SEQ ID NO: 324, SEQ ID NO: 971, SEQ ID NO: 62, SEQ ID NO: 308, SEQ ID NO: 
74, SEQ ID NO: 1, SEQ ID NO: 266, SEQ ID NO: 337. SEQ ID NO: 93, SEQIDNO: 44, 
SEQ ID NO: 335, SEQ ID NO: 368, SEQ ID NO: 208, SEQ ID NO: 358, SEQ ID NO: 
923, SEQ ID NO: 310, SEQ ID NO: 26, SEQ ID NO: 279, SEQ ID NO: 890, SEQ ID NO: 
325. SEQ ID NO: 109, SEQ ID NO: 143, SEQ ID NO: 918, SEQ ID NO: 252, SEQ ID 
10 NO: 953, SEQ ID NO: 902, SEQ ID NO: 174, SEQ ID NO: 73, SEQ ID NO: 898, SEQ ID 
NO: 300, SEQ ID NO: 356, SEQ ID NO: 298, SEQ ID NO: 354, SEQ ID NO: 138, SEQ 
ID NO: 3 19, SEQ ID NO: 80, SEQ ID NO: 933, SEQ ID NO: 891, SEQ ID NO: 366, SEQ 
ID NO: 1 13, SEQ ID NO: 320, SEQ ID NO: 915, SEQ ID NO: 351, SEQ ID NO: 162, 
SEQ ED NO: 965, SEQ ID NO: 67, SEQ ID NO: 314, SEQ ID NO: 904, SEQ ID NO: 345, 
15 SEQ ID NO: 374. SEQ ID NO: 962, SEQ ID NO: 270, SEQ ID NO: 186, SEQ ID NO:,60, 
SEQ ID NO: 379, SEQ ID NO: 889, SEQ ID NO: 967, SEQ ID NO: 973, SEQ ID NO: 
280, SEQ ID NO: 170, SEQ ID NO: 985, and SEQ ID NO: 932. 

1 0. The purified nucleic acid of claim 9, wherein said H. pylori cytoplasmic 
20 polypeptide or a fragment thereof is an K pylori polypeptide or a fragment thereof 
involved in energy conver^on encoded by the nucleic acid selected from the group 
consisting of SEQ ID NO: 1 147, SEQ ID NO: 1288, SEQ ID NO: 1324. SEQ ID NO: 1363, 
SEQ ID NO: 882, SEQ ED NO: 382, SEQ BD NO: 130, and SEQ ID NO: 230. 

25 11. The purified nucleic add of claim 9, wherein said A /Ty/ori'cytoplasiiiic 

polypeptide or a fragment thereof is an K jry/ori polypeptide or a fragment thereof 
involved in amino acid metabolism encoded by the nucleic acid selected from thejroiq) 
consisting of SEQ ID NO: 997, SEQ ID NO: 1015, SEQ ID NO: 1084, SEQ ID NO: 1094, 
SEQ ID NO: 1099, SEQ ID NO: 1229, SEQ ID NO: 1250, SEQ ID NO: 1268, SEQ ED 

30 NO: 1293, SEQ ID NO: 1339, SEQ ID NO: 1408, SEQ ID NO: 1429, SEQ ID NO: 1434, 
SEQ ID NO: 1228, SEQ ID NO: 1031. SEQ BD NO: 1034, SEQ ID NO: 1008, SEQ BD 
NO: 269, SEQ ID NO: 312, SEQ ID NO: 21 1. SEQ BD NO: 959^ SEQ ID NO: 938, SEQ 
ID NO: 1 10, SEQ ID NO: 244, SEQ ID NO: 328, SEQ ID NO: 235, SEQ BD NO: 3 15, 
SEQ BD NO: 296, SEQ ID NO: 976, SEQ ID NO: 321, SEQ ID NO: 43, SEQ ID NO: 281, 

35 SEQ ID NO: 326, and SEQ ED NO: 272. 

12. The purified nucleic acid of claim 9, wherein said H. pylori cytoplasmic 
polypeptide or a fragment thereof is an H. pylori polypeptide or a fragment thereof 
involved in nucleotide metabolism encoded by the nucleic acid selected from the group 
40 consisting of SEQ ID NO: 1061, SEQ ID NO: 1064, SEQ ID NO: 1191, SEQ ID NO: 1217, 
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SEQIDNQ: 1365, SEQIDNO: 1394, SEQIDNO: 1414, SEQIDNO: 1415, SEQID 
NO: 1435, SEQ ID NO: 1058. SEQ ID NO: 1059, SEQ ED NO: 344, SEQ ID NO: 139, 
SEQ ID NO: 30, SEQ ID NO: 220, SEQ ID NO: 364, SEQ ID NO: 369. SEQ ID NO: 372, 
SEQ ID NO: 991, SEQ ID NO: 128, SEQ ID NO: 347, and SEQ ID NO: 52. 

13- purified nucldc acid of claim 9, wherem said H/?>'/on<7toplas^ 

polypeptide or a fiagment thereof is an H pylori polypeptide or a fragment thereof 
mvolved in carbohydrate metabolism encoded by the nucleic acid selected from the gcovp 
consisdngof SEQIDNO: 1080, SEQIDNO: 1128, SEQIDNO: 1133,SEQIDNO: 1211, 
10 SEQ ID NO: 1252, SEQ ID NO: 1253, SEQ ED NO: 1286, SEQ ID NO: 1289, SEQ ID 
NO: 1291, SEQ ID NO: 1303, SEQ ID NO: 1396, SEQ ED NO: 996, SEQ ID NO: 12, SEQ 
ID NO: 247, SEQ ID NO: 64, SEQ ID NO: 101, SEQ ID NO: 338, SEQ ID NO: 83, SEQ 
ID NO: 46, SEQ ID NO: 348, SEQ ID NO: 223, SEQ ID NO: 39, SEQ ID NO: 232, and 
SEQ ED NO: 168. 

15 

14. The purified nucleic acid ofclaim 9, wherein sdd/f./>y/orf cytoplasmic 
polypeptide or a fiagment thereof is an H /7y/or/ polypqjtide or a fiagment thereof 
mvolved in cofactor metabolic encoded by the nucleic acid selected from the group 
consisting of SEQ ID NO: 1095, SEQ ID NO: 1 156, SEQ DD NO: 1 158, SEQ ID NO: 1 159, 

20 SEQ ID NO: 1277, SEQ ID NO: 1038, SEQ ID NO: 65, SEQ ID NO: 952, SEQ ID NO: 
341, SEQ ED NO: 69, SEQ ID NO: 924, and SEQ ID NO: 4. 

15. The purified nucleic acid of claim 9, wherein said H /7y/orz cytoplasmic 
polypeptide or a fiagment thereof is an H /y/or/ polypeptide or a fragment fliereof 

25 involved in lipid metabolism encoded by the nucleic acid selected from the group 

consisting of SEQ ID NO: 1257, SEQ ED NO: 1357, SEQ ID NO: 1436, SEQ ID NO: 197, 
SEQ ID NO: 3 13, and SEQ ID NO: 1 19. 

16. ; The purified nucleic acid of claim 9, wherein said H. pylori cytoplasmic 
30 polypeptide or a fiagment thereof is an H. pylori polypeptide or a fiagment thereof 

involved in mRNA translation and riix)Some biogenesis encoded by the nucleic acid 
selected from the group consisting of SEQ ID NO: 1047, SEQ ID NO: 1055, SEQ ID NO: 
SEQ ID NO: 1 141, SEQ ID NO: 1227. SEQ ID NO: 1327, SEQ ID NO: 1412. SEQ ID 
NO: 188, SEQ ID NO: 956, SEQ ID NO: 935, SEQ ID NO: 246, SEQ ED NO: 196, and 
35 SEQ ID NO: 376. 

17. The purified nucleic acid of claim 9, wherein said H. pylori cytoplasmic 
polypeptide or a fragment thereof is an H. pylori polypeptide or a fragment thereof 
involved in genome replication, transcription, recombination and repair encoded by the 

40 nucleic acid selected from the group consisting of SEQ ID NO: 1 003, SEQ ID NO: 1087, 
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SEQIDNO: 1116,SEQIDN0: 1130,SEQIDNO: 1132, SEQIDNO: 1185,SEQID 
NO: 1188, SEQIDNO: 1198. SEQIDNO: 1218, SEQIDNO: 1244, SEQ ID NO: 1306. 
SEQIDNO: 1325, SEQ ID NO: 1397, SEQ ID NO: 1398,SEQIDNO: 1407,SEQID 
NO: 1433,SEQIDNO: 172,SEQIDNO:25,SEQIDNO: 126,SEQIDNO:951,SEQ 
5 ID NO: 147, SEQ ID NO: 895, SEQ ID NO: 14, SEQ ID NO: 154, SEQ ID NO: 277, SEQ 
ID NO: 363. SEQ ID NO: 342, SEQ ID NO: 378, SEQ ID NO: 130, SEQ ID NO: 198, . 
SEQ ID NO: 243, SEQ ID NO: 19, and SEQ ID NO: 9. 

18. The purified nucleic acid of claim 9, wherein said K pylori cytoplasmic 
10 polypeptide or a fiagment thereof is an /t/^y/orfpolypeptide or a fragment thereof 

involved in outer membrane or cell wall biosynthesis encoded by the nucleic acid selected 
from the group consisting of SEQ ID NO: 1216, SEQ ID NO: 1239, SEQ ID .NO: 1362, 
SEQ ID NO: 1017, SEQ ID NO: 1019, SEQ ID NO: 1360, SEQ ID NO: 149, SEQ ID NO: 

167, SEQ ID NO: 349, SEQ ID NO: 209, SEQ ID NO: 990, SEQ ID NO: 1 85, SEQ IP 
15 NO: 883, and SEQ ID NO: 8. 

19. The purified nucleic acid of claim 9, wherein said H. pylori cytoplasmic 
polypeptide is an A pylori chaperone polypeptide or a fragment thereof encoded by the 
nucleic acid selected from the group consisting of 

20 SEQ ID NO: 1423, SEQ ID NO: 1425, SEQ ID NO: 1374, SEQ ID NO: 887, SEQ ID NO: 
350, and SEQ ID NO: 987. 

20. A recombinant repression vector comprising the niicleic add of claim 9 
operably linked to a transcription regulatory element 

25 

21. A cell comprising a recombinant e}q)ression vector of claim 20. 

22. A method for producing an ff.j^'/oripolypqitide comprising culturing a cell 
of claim 21 under conditions that permit expression of the polypeptide. 

30 

23. An isolated nucleic acid comprising a nucleotide sequence encoding an K 
pylori secreted or periplasmic polypeptide or a fragment thereof, said nucleic acid selected 
from tiie group consisting of SEQ ID NO: 1004, SEQ ID NO: 1138. SEQ ID NO: 1067. 
SEQIDNO: 1078,SEQIDNO: 1314.SEQIDNO: 1319,SEQIDNO: 1378, SEQ ID 

35 NO: 1105, SEQ ID NO: 11 14. SEQ ID NO: 11 18. SEQ ID NO: 1120. SEQ ID NO: 1123. 
SEQ ID NO: 1 127. SEQ ID NO: 1212, SEQ ID NO: 1223. SEQ ID NO: 1225, SEQ ID 
NO: 1246. SEQ ID NO: 1248, SEQ ID NO: 1259. SEQ ID NO: 1264, SEQ ID NO: 1265. 
SEQ ID NO: 1281. SEQ ID NO: 1285, SEQ ID NO: 1294, SEQ ID NO: 1298, SEQ ID 
NO: 1299, SEQIDNO: 1315, SEQIDNO: 1316, SEQIDNO: 1317, SEQIDNO: 1318, 

40 SEQIDNO: 1344. SEQ ID NO: 1351, SEQIDNO: 1353, SEQ ID NO: 1373.SEQID 
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NO: 1380, SEQ ID NO: 1387, SEQ ID NO: 1389, SEQ ID NO: 1393, SEQ ID NO: 141 1, 
SEQ ID NO: 1428, SEQ ID NO: 1431, SEQ IDl^O: 1439, SEQ ID NO: 1043, SEQ ID 
NO: 1183, SEQ ID NO: 1184,SEQIDNO: 1196,SEQIDNO: 1197, SEQ ID NO: 1203. 
SEQ ID NO: 995, SEQ ID NO: 998, SEQ ID NO: 1001, SEQ ID NO: 1022, SEQ ID NO: 
5 1023, SEQ ID NO: 1029, SEQ ID NO: 1040, SEQ ID NO: 1051, SEQ ED NO: 1062, SEQ 
ID NO: 1154, SEQ ID NO: 1320, SEQ ID NO: 1075, SEQ ID NO: 1106, SEQ ID NO: 
1 109, SEQ ID NO: 1 134, SEQ ID NO: 1221, SEQ ID NO: 1226, SEQ ID NO: 1235, SEQ 
ID NO: 1301, SEQ ID NO: 131 1, SEQ ID NO: 1326, SEQ ID NO: 1341, SEQ ID NO: 
1354, SEQ ID NO: 1364, SEQ ID NO: 1366, SEQ ID NO: 1376, SEQ ID NO: 1391. SEQ 

10 IDNO:1395,SEQIDNO:1445,SEQIDNO:1079,SEQIDNO:1186,SEQIDNO: 
1010, SEQIDNO: 1016,SEQIDNO: 1172,SEQIDNO: 1174,SEQIDNO: 117,SEQ 
ID NO: 254, SEQ ID NO: 24, SEQ ID NO: 242, SEQ ID NO: 950, SEQ ID NO: 263, SEQ 
ID NO: 286, SEQ ID NO: 947, SEQ ID NO: 51, SEQ ID NO: 177, SEQ ID NO: 156, SEQ 
ID NO: 190, SEQ ID NO: 375, SEQ ID NO: 222, SEQ ID NO: 21, SEQ ID NO: 912, SEQ 

15 ID NO: 148, SEQ ID NO: 202, SEQ ID NO: 224, SEQ ID NO: 1 12, SEQ ID NO: 32, SEQ 
ID NO: 339, SEQ ID NO: 1 82, SEQ ID NO: 228, SEQ ID NO: 1 52, SEQ ID NO: 219, 
SEQ ID NO: 137, SEQ ID NO: 318, SEQ ID NO: 141, SEQ ID NO: 165, SEQ ID NO: 
334, SEQ ID NO: 13, SEQ ID NO: 297, SEQ ID NO: 35, SEQ ID NO: 216, SEQ ID NO: 
908, SEQ ID NO: 124, SEQ ID NO: 75, SEQ ID NO: 927, SEQ ID NO: 221, SEQ ID NO: 

20 178, SEQ ID NO: 169, SEQ ID NO: 293, SEQ ID NO: 289, SEQ ID NO: 926, SEQ ID 
NO: 948, SEQ ID NO: 1 15, SEQ ID NO: 25 1, SEQ ID NO: 345, SEQ ID NO: 17, SEQ ID 
NO: 920, SEQ ID NO: 95, SEQ ID NO: 86, SEQ ID NO: 360, SEQ ID NO: 271, SEQ ED 
NO: 970, SEQ ID NO: 288, SEQ ID NO: 282, SEQ ID NO: 98, SEQ ID NO: 29, SEQ ID 
NO: 317, SEQ ID NO: 343, SEQ ID NO: 291. SEQ ID NO: 108, SEQ ID NO: 377, SEQ 

25 ID NO: 305, SEQ ID NO: 305, SEQ ID NO: 100, SEQ ID NO: 988, SEQ ID NO: 212, 
SEQ ID NO: 884, SEQ ID NO: 37, SEQ ID NO: 968, SEQ ID NO: 975, SEQ ID NO: 237, 
SEQ ID NO: 335, SEQ ID NO: 260, SEQ BONO: 370, SEQ ID NO: 91, SEQ ID NO: 276, 
SEQIDN0:311,SEQIDN0: 173,SEQIDNO: 102,SEQIDNO:304,SEQIDNO: 
380, SEQ ED NO: 127, SEQ ED NO: 993, SEQ ID NO: 925. SEQ ID NO: 181, and SEQ DD 

30 NO: 171. 

24. A recombinant expression vector comprismg the nucleic acid of claim 23 
operably linked to a transcription regulatory element 

35 25. A cell comprising a recombinant e^qpression vector of claim 24. 



26. A method for producing an H. pylori polypq)tide comprising culturing a cell 
of claim 25 under conditions that permit expression of the polypeptide. 
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27. An isolated nucleic acid comprising a nucleotide sequence encoding an H. 
pylori surfece or membrane polypeptide or a fragment thereof, said nucleic acid selected 
from the group consisting ofSEQ ID NO: 1060, SEQIDNO: 1110,SEQroNO: 1112, 
SEQ ID NO: 1230. SEQ ID NO: 1260, SEQ ID NO: 1280, SEQ ED NO: 1292, SEQ ID 

5 NO: 1296, SEQ ID NO: 1307. SEQ ID NO: 1442, SEQ ID NO: 1444, SEQ ID NO: 1 122, 
SEQ ID NO: 1254, SEQ ID NO: 1256, SEQ ID NO: 1272, SEQ ID NO: 1275, SEQ ID 
NO: 1309,SEQIDNO: 1313,SEQIDNO: 1347, SEQ ID NO: 1352, SEQ ID NO: 1356, 
SEQ ID NO: 1438, SEQ ID NO: 1441, SEQ ID NO: 1009, SEQ ID NO: 1026, SEQ ID 
NO: 1048, SEQ ID NO: 1063, SEQ ID NO: 1 190, SEQ ID NO: 1083, SEQ ID NO: 1 1 13, 

10 SEQIDNO: 1222, SEQIDNO: 1295, SEQ ID NO: 1343, SEQ ID NO: 1392, SEQ ID 
NO: 1443, SEQ ID NO: 1085, SEQ ID NO: 1093, SEQ ID NO: 1 1 17, SEQ ID NO: 1 121, 
SEQ ID NO: 1 131, SEQ ID NO: 1287, SEQ ID NO: 1440, SEQ ID NO: 1209, SEQ ID 
NO: 1342, SEQ ID NO: 1381. SEQ ID NO: 1390, SEQ ID NO: 1409, SEQ ID NO: 1035, 
SEQ ID NO: 1014, SEQ ID NO: 1088, SEQ ID NO: 1242, SEQ ID NO: 1 178, SEQ ID 

15 NO: 1089, SEQ ID NO: 1340. SEQ ID NO: 1074. SEQ ID NO: 1 107, SEQ ID NO: 1204. 
SEQ ID NO: 1066, SEQ ID NO: 381, SEQ ID NO: 229, SEQ ID NO: 323, SEQ ID NO: 
371 , SEQ ID NO: 284, SEQ ID NO: 1 1 6, SEQ ID NO: 3, SEQ ID NO: 6, SEQ ID NO: 
907, SEQ ID NO: 193, SEQ ID NO: 145, SEQ ID NO; 59, SEQ ID NO: 322, SEQ ID NO: 
94, SEQ ID NO: 306, SEQ ID NO: 939, SEQ ID NO: 205, SEQ ID NO: 123, SEQ ID NO: 

20 906, SEQ ID NO: 928, SEQ ID NO: 346, SEQ ID NO: 129, SEQ ID NO: 307, SEQ ID 
NO: 133, SEQ ID NO: 131, SEQ ID NO: 886, SEQ ID NO: 179, SEQ ID NO: 104, SEQ 
ID NO: 213, SEQ ID NO: 359, SEQ ID NO: 140, SEQ ID NO: 146, SEQ ID NO: 327, 
SEQ ID NO: 365, SEQ ID NO: 33, SEQ ID NO: 33 1, SEQ ID NO: 175, SEQ ID NO: 200, 
SEQ ID NO: 292, SEQ ID NQ: 23, SEQ ID NO: 336, SEQ ID NO: 301 , SEQ ID NO: 28, 

25 SEQ ID NO: 941, SEQ ID NO: 103, SEQ ID hfO: 231, SEQ ID NO: 176, SEQ ID NO: 31, 
SEQ ID NO: 917, SEQ ID NO: 151, SEQ ID NO: 922, SEQ ID NO: 265, SEQ ID NO: 
142, SEQ ID NO: 259, SEQ ID NO: 122, SEQ ID NO: 206, SEQ ID NO: 96, SEQ ID NO: 
353, SEQ ID NO: 38, SEQ ID NO: 89, SEQ ID NO: 77, SEQ ID NO: 954, SEQ ID NO: 
264, SEQ ID NO: 937, SEQ ID NO: 226, SEQ ID NO: 283, SEQ ID NO: 88, SEQ ID NO: 

30 125, SEQ ID NO: 1 83, SEQ ID NO: 195, SEQ ID NO: 81, SEQ ID NO: 901, SEQ ID NO: 
82, SEQ ID NO: 42, SEQIDNO: 881, and SEQ ID NO: 885. . 

28. The purified nucleic acid of claim 27, wherein said H. pylori surface or 
membrane polypeptide or a fragment thereof is an H. pylori polypeptide or a fragment 

35 thereof having at least one membrane spanning region encoded by the nucleic acid selected 
from the group consisting of SEQ ID NO: 1060, SEQ ID NO: 1 110, SEQ ID NO: 1112, 
SEQ ID NO: 1230, SEQ ID NO: 1260, SEQ ID NO: 1280, SEQ ID NO: 1292. SEQ ID 
NO: 1296, SEQ ID NO: 1307, SEQ ID NO: 1442, SEQ ID NO: 1444, SEQ ID NO: 381. 
SEQ ID NO: 229. SEQ ID NO: 323. SEQ ID NO: 371, SEQ ID NO: 284. SEQ ID NO: 
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1 16, SEQ ID NO: 3. SEQ ID NO: 6, SEQ ID NO: 907, SEQ ID NO: 193, SEQ ID NO: 
145, SEQ ID NO: 59, SEQ ID NO: 322, SEQ ID NO: 94, SEQ ID NO: 306, and SEQ ID 
NO: 881. 

5 29. The purified nucleic acid of claim 27, "wiiarein said H. pylori surface or 

membrane polypeptide or a fragment thereof is an H pylori polypeptide or a fiagment 
thereof having at least two membrane spanning regions encoded by the nucleic acid 
selected from the group consisting of SEQ ID NO: 1 122, SEQ ID NO: 1254, SEQ ID NO: 
1256, SEQ ID NO: 1272, SEQ ID NO: 1275, SEQ ID NO: 1309, SEQ ID NO: 1313, SEQ 

10 ID NO: 1347, SEQ ID NO: 1352, SEQ ID NO: 1356, SEQ ID NO: 1438, SEQ ED NO: 
1441. SEQ ID NO: 1009, SEQ ID NO: 1026, SEQ ID NO: 1048, SEQ ID NO: 1063, SEQ 
ID NO: 1 190, SEQ ID NO: 939, SEQ ID NO: 205, SEQ ID NO: 123, SEQ ID NO: 906, 
SEQ ID NO: 928, SEQ ID NO: 346, SEQ ID NO: 129, SEQ ID NO: 307, SEQ ID NO: 
133, SEQ ID NO: 131, SEQ ID NO: 886, SEQ ID NO: 179, SEQ ID NO: 104, SEQ ID 

15 NO: 213, SEQ ID NO: 359, SEQ ID NO: 140, SEQ ID NO: 146, SEQ ID NO: 327. and 
SEQ ID NO: 365. 

30. The purified nucleic acid of claim 27, wherein said H. pylori surface or 
membrane polypeptide or a fragment thereof is an K pylori pol)^tide or a fragment 

20 . thereof having at least three membrane spanning regions encoded by tiie nucleic acid 

selected from the group consisting of SEQ ID NO: 1083, SEQ ID NO: 1 113, SEQ ID NO: 
1222, SEQ ID NO: 1295, SEQ ID NO: 1343, SEQ JD NO: 1392, SEQ ID NO: 1443, SEQ 
ID NO: 33, SEQ ID NO: 33 1, SEQID NO: 175, SEQ ID NO: 200, SEQ ID NO: 292, SEQ 
ID NO: 23, and SEQ ID NO: 336. 

25 

31. The purified nucleic acid ofclaim 27, herein said H/Ty/or/ surface or 
membrane polypeptide or a fragment thereof is an H pylori polypeptide or a fragment 
thereof having at least four membrane spanning regions encoded by the nucleic acid 
selected from tiie group consisting of SEQ ID NO: 1085, SEQ ID NO: 1093, SEQ ID NO: 

30 1117,SEQIDN0: 1121,SEQIDN0: 1131, SEQ ID NO: 1287,SEQIDNO: 1440, SEQ 
IDNO: 1209, SEQ ID NO: 301, SEQ ID NO: 28, SEQ ID NO: 941, SEQ ID NO: 103, 
SEQ ID NO: 231, SEQ ID NO: 176, SEQ ID NO: 31, SEQ ID NO: 917, SEQ ID NO: 151, 
and SEQ ID NO: 922. 

35 32. The purified nucleic acid ofclaim 27, wherein said H/Ty/or/ surface or 

. membrane polypeptide or a fragment thereof is an H. pylori polypeptide or a fragment 
thereof having at least five membrane spanning regions encoded by the nucleic acid 
selected from the group consisting of SEQ ID NO: 1342, SEQ ID NO: 1381, SEQ ID NO: 
1390, SEQ ID NO: 1409, SEQ ID NO: 1035, SEQ ID NO: 265, SEQ ID NO: 142, SEQ ID 

40 NO: 259, SEQ ID NO: 122, SEQ ID NO: 206, and SEQ ID NO: 885. 
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33. The purified nucleic acid ofclaim 27, wherein said if. 

membrane polypeptide or a fragment thereof is an H. pylori polypeptide or a fragment 
thereof having at least six membrane spanning regions encoded by the nucleic acid selected 
5 from the group consisting of SEQ ID NO: 1014, SEQ ID NO: 1 088, SEQ ED NO: 1242, 

SEQ ID NO: 1 178. SEQ ID NO: 96, SEQ ID NO: 353, SEQ ID NO: 38, SEQ ID NO: 89, 
SEQ ID NO: 77, SEQ ID NO: 954, and SEQ ID NO: 264. 

34. The purified nucleic add of claim 27, wherein said K pylori surface or 
10 membrane polypeptide or a fragment thereof is an H/y/on' polypeptide or a fra^ 

thereof having at least seven membrane spanning regions encoded by the nucleic acid 
selected from the group consisting of SEQ ID NO: 1089, SEQ ID NO: 1340, SEQ ID NO: 
1074, SEQ ID NO: 1 107, SEQ ID NO: 1204, SEQ ID NO: 1066, SEQ ID NO: 937, SEQ 
ID NO: 226, SEQ ID NO: 283, SEQ ID NO: 88, SEQ ID NO: 125, SEQ ID NO: 183, SEQ 
15 ID NO: 195, SEQ ID NO: 81, SEQ ID NO: 901, SEQ ID NO: 82, and SEQ ID NO: 42. 

35. A recombiiiante^qpression vector comprising the nucleic acid of clai^ 
operably linked to a transcription regulatory element. 

20 36. A cell comprising a recombinant expression vector of claim 35. 

37. A method for producmg an K pylori polypeptide comprising culturing a cell 
of claim 36 under conditionis that permit expression of the polypeptide. 

25 38. A vaccine composition for prevention or treatment of on H. pylori infection 

comprising an effective amount of a nucleic acid of claim 1 . 

39. A vaccine composition ofclaim 38, ftuther comprising a pharmaceutically 
acceptable.carrier. 

30 

40. A vaccine composition of claim 39, wherein the pharmaceutically acceptable 
carrier is an adjuvant. 

41 . A method of treating a subject for K pylori infection comprising 

35 administering to a subject a vaccine composition of claim 38, such that treatment ofH. 
pylori 

infection occurs. 



40 



42. A method of claim 41 , wherein the treatment is a prophylactic treatment. 
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43. A method ofclaim4l, wherein the treatment is a therapeutic treatment. 

44. A vaccine composition for prevention or treatment of an H. pylori infection 
comprising an effective amount of a nucleic acid of claim 9. 

45. A vaccine composition ofdaim 44, further comprising a phannaceuticaily 
acceptable carrier. 

46. A vaccine composition ofclaini 45, wherein the phannaceuticaUyacce^ 
10 carrier is an adjuvant 

47. A method oftreating a subject for /f./^yorz infection comprising 
administering to a subject a vaccine composition of claim 44, such tiiat treatment of 
pylori 

15 infection occurs. 

48. A method of claim 47, wherein the treatment is a prophylactic treatment 

49. A method of claun 47, \^erein the treatment is a therapeutic treatment 



20 



50. A vaccine composition for prevention or treatment of an K pylori infection 
comprising an effective amount of a nucleic acid of clafan 23. 



51. A vaccine composition of claim 50, further comprising a pharmaceutically 
25 acceptable carrier. 

52. A vaccine composition of claim 5 1 , wherem the pharmaceutically acceptable 
carrier is an adjuvant 

30 53. A method of treating a subject for K pylori infection comprising 

administering to a subject a vaccine composition of claim 50, such that treatment of K 
pylori 

infection occurs. 

35 54. A method of claim 53, wherein the treatment is a prophylactic treatment 

55. A method of claim 53, wherein the treatment is a therapeutic treatment 
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56. A purified H. pylori cell envelope polypeptide or a fragment thereof, 
wherein said polypeptide is selected from the group consisting of SEQ ID NO; 1471, SEQ 
ID NO: 1472, SEQ ID NO: 1487, SEQ ID NO: 1501, SEQ ID NO: 1522, SEQ ID NO: 
1552, SEQ ID NO: 1586, SEQ ID NO: 1727, SEQ ID NO: 1601, SEQ ID NO: 1638, SEQ 

5 IDNO:1643,SEQIDNO:1812,SEQIDNO:1830iSEQIDNO:1850,SEQIDNO: 
1854, SEQ ID NO: 1851, SEQ ID NO: 1640, SEQ ID NO: 1453, SEQ ID NO: 1664, SEQ 
ED NO: 1665, SEQ ID NO: 1666, SEQ ID NO: 1685, SEQ ID NO: 1687, SEQ ID NO: 
1688,SEQIDNO: 1675, SEQ IDNO: 1702, SEQ ID NO: 1713, SEQ ID NO: 1600,SEQ 
ID NO: 1671, SEQ ID NO: 1691, SEQ ID NO: 1615, SEQ ID NO: 1616, SEQ ID NO: 

10 1855, SEQ IP NO: 1595, SEQ ID NO: 1633, SEQ ID NO: 1608, SEQ ID NO: 161 1, SEQ 
ID NO: 1751, SEQ ID NO: 1772, SEQ ID NO: 1774, SEQ ID NO: 1780, SEQ ID NO: 
1783, SEQ ID NO; 1796, SEQ ID NO; 1809, SEQ ID NO: 1826, SEQ ID NO: 1868, SEQ 
ID NO: 1734, SEQ ID NO: 1786, SEQ BONO: 1819, SEQ ID NO: 1630, SEQ ID NO: 
1706, SEQ ID NO: 1709, SEQ ID NO: 1495, SEQ ID NO; 1724, SEQ ID NO; 1670, SEQ 

15 ID NO: 1725, SEQ ID NO: 1661, SEQ ID NO: 1873, SEQ ID NO; 1753, SEQ ID NO: 
1759. SEQ ID NO; 1761, SEQ ID NO; 1782, SEQ ID NO; 1883, SEQ IDNO; 1503,SEQ 
ID NO: 1542, SEQ ID NO; 1 872, SEQ ID NO: 1 520, SEQ ID NO; 1456, SEQ ID NO: 
1458, SEQ ID NO: 1617, SEQ ID NO; 1 628, SEQ ID NO; 1 644, SEQ ID NO: 1657, SEQ 
ID NO: 1658, SEQ ID NO: 1755, SEQ ID NO; 1756, SEQ ID NO: 1797, SEQ ID NO: 

20 1799, SEQ ID NO: 1801, SEQ ID NO; 1483, SEQ ID NO; 1504, SEQ ID NO: 1532, SEQ 
lb NO: 1575, SEQ ID NO; 1833, SEQ ID NO; 1888, SEQ ID NO: 1714, SEQ ID NO: 
1624, SEQ ID NO; 1856, SEQ IDNO: 1857, SEQ ID NO: 1861, SEQ IDNO: 1537,SEQ 
ID NO: 1773, SEQ ID NO; 1717, SEQ ID NO: 1733, SEQ ID NO; 1722, SEQ ID NO: 
1659, SEQ ID NO; 1577, SEQ IDNO; 1721, SEQ ID NO: 1729, SEQ ID NO: 1870, SEQ 

25 IDNO: 1576, SEQ IDNO; 1632, SEQ IDNO: 1867, SEQ ID NO: 1547,SEQIDNO: 
1533,SEQIDNO; 1597, SEQ IDNO; 1596,SEQIDNO: 1559,SEQIDNO: 1599,SEQ 
ID NO: 1788, SEQ ID NO: 1789, SEQ ID NO: 1875, SEQ ID NO: 1451, SEQ ID NO: 
1478, SEQ ID NO; 1626, SEQ ID NO: 1781, SEQ ID NO: 660, SEQ ID NO: 660, SEQ ID 
NO: 855, SEQ ID NO: 534, SEQ ID NO: 675,^SEQ ID NO: 404, SEQ ID NO: 518, SEQ 

30 ID NO: 464, SEQ ID NO: 672, SEQ ID NO: 640, SEQ ID NO: 490. SEQ ID NO: 755, 
SEQ ID NO: 389, SEQ ID NO; 635, SEQ ID NO; 877, SEQ ID NO: 637, SEQ ID NO: 
477. SEQ ID NO: 772, SEQ ID NO: 658, SEQ ID NO: 463, SEQ ID NO: 852, SEQ ID 
NO: 503, SEQ ID NO: 411, SEQ ID NO: 441, SEQ ID NO: 782, SEQ ID NO: 575, SEQ 
ID NO: 691, SEQ ID NO: 724, SEQ ID NO: 452, SEQ ID NO: 386, SEQ ID NO: 497, 

35 SEQ ID NO: 712, SEQ ID NO: 591, SEQ ID NO: 638, SEQ ID NO: 740, SEQ ID NO: 
697, SEQ ID NO: 569, SEQ ID NO: 470, SEQ ID NO: 700. SEQ ID NO: 586, SEQ ID 
NO: 823, SEQ ID NO: 627, SEQ ID NO: 627. SEQ ID NO: 684, SEQ ID NO: 551 , SEQ 
ID NO: 478, SEQ ID NO: 508. SEQ ID NO: 545, SEQ ID NO: 628, SEQ ID NO: 443, 
SEQ ID NO: 702, SEQ ID NO: 776, SEQ ID NO: 461 . SEQ ID NO: 737, SEQ ID NO: 
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809. SEQ ID NO: 642, SEQ ID NO: 879. SEQ ID NO: 773, SEQ ID NO: 468, SEQ ID 
NO: 842, SEQ ID NO: 788, SEQ ID NO: 624, SEQ ID NO: 788, SEQ ID NO: 644, SEQ 
ID NO: 727, SEQ ID NO: 631, SEQ ID NO: 450, SEQ ID NO: 448, SEQ ID NO: 653, 
SEQ ID NO: 495, SEQ ED NO: 400, SEQ ID NO: 541, SEQ ID NO: 673, SEQ ID NO: 

5 482, SEQ ID NO: 622, SEQ ID NO: 689, SEQ ID NO: 736, SEQ ID NO: 417, SEQ ID 
NO: 716, SEQ ID NO: 762, SEQ ED NO: 395, SEQ ED NO: 587, SEQ ID NO: 669, SEQ 
ID NO: 758, SEQ ID NO: 593, SEQ ED NO: 451, SEQ ID NO: 827, SEQ ID NO: 502, 
SEQ ID NO: 719, SEQ ID NO: 469, SEQ ID NO: 715, SEQ ID NO: 847, SEQ ID NO: 
453, SEQ ID NO: 527, SEQ ID NO: 652, SEQ ED NO: 745, SEQ ID NO: 567, SEQ ID 

10 NO: 848, SEQ ED NO: 430, SEQ ID NO: 748, SEQ ID NO: 396, SEQ ID NO: 588, SEQ 
ID NO: 795, SEQ ID NO: 523, SEQ ID NO: 791, SEQ ID NO: 714, SEQ ID NO: 481, 
SEQ ID NO: 765, SEQ ID NO: 837, SEQ ID NO: 833, SEQ ED NO: 585, SEQ ID NO: 
865, SEQ ID NO: 764, SEQ ID NO: 440, SEQ ID NO: 465, SEQ ED NO: 555, SEQ ID 
NO: 526, SEQ ID NO: 687, SEQ ED NO: 692, SEQ ID NO: 693, SEQ ED NO: 677, SEQ 

15 ID NO: 649, SEQ ED NO: 812, SEQ ID NO: 820, SEQ ID NO: 880, SEQ ID NO: 590. 
SEQ ID NO: 713, SEQ ED NO: 750. SEQ ID NO: 613. SEQ ID NO: 437. SEQ ID NO: 
556, SEQ ID NO: 657, SEQ ID NO: 402, SEQ ID NO: 623, SEQ ID NO: 862, SEQ ID 
NO: 449, SEQ ID NO: 690. SEQ ID NO: 424, SEQ ED NO: 821, SEQ ID NO: 432, SEQ 

ID NO: 81 1, SEQ ID NO: 554, and SEQ ID NO: 809. 

20 

57. The purified polypeptide of claim 56, wherein said Ji/y/or/ cell envelope 
polypeptide or a firagment thereof is an /jy/orf flageUa-^issociated polypeptide or a 
fragment thereof selected from the group consisting of SEQ ID NO: 1471. SEQ ID NO: 
1472, SEQ ID NO: 1487, SEQ ID NO: 1501, SEQ ED NO: 1522, SEQ ID NO: 1552, SEQ 

25 ID NO: 1586, SEQ ID NO: 1727, SEQ ID NO: 1601, SEQ ID NO: 1638, SEQ ID NO: 
1643, SEQ ID NO: 1812, SEQ ID NO: 1830, SEQ ID NO: 1850, SEQ ID NO: 1854. SEQ 
ID NO: 1851, SEQ ID NO: 1640, SEQ ID NO: 660, SEQ ID NO: 660, SEQ ID NO: 855, 
SEQ ID NO: 534, SEQ ID NO: 675. SEQ ED NO: 404. SEQ ED NO: 5 1 8, SEQ ID NO: 
464, SEQ BD NO: 672, SEQ ID NO: 640, SEQ ID NO: 490, SEQ ID NO: 755, SlSQ ID 

30 NO: 389, SEQ ID NO: 635, SEQ BD NO: 877, SEQ BD NO: 637. SEQ ID NO: 477, SEQ 
ID NO: 772, and SEQ ED NO: 658. 

58. The piffified polypeptide of claim 56, wherein said H. pylori cell envelope 
polypeptide or a fragment tiiereof is an H. pylori mner membrane polypeptide or a fragment 
35 thereof selected from the group consisting of SEQ ID NO: 1453, SEQ ID NO: 1664, SEQ 
ID NO: 1665, SEQ IDNO: 1666,SEQIDNO: 1685, SEQ ID NO: 1687, SEQ ID NO: 
1688. SEQ ID NO: 1675, SEQ ID NO: 1702, SEQ ID NO: 1713, SEQ ID NO: 1600. SEQ 
IDNO: 1671,SEQIDNO: 1691, SEQ ID NO: 1615, SEQ ID NO: 1616, SEQ IDNO: 
1855, SEQ IDNO: 1595. SEQ IDNO: 1633, SEQ ID NO: 1608, SEQ ID NO: 1611, SEQ 
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ID NO: 1751, SEQ ID NO: 1772, SEQ ID NO: 1774, SEQ ID NO: 1780, SEQ ID NO: 
1783,SEQIDNO: 1796, SEQ ID NO: 1809, SEQ ID NO: 1826, SEQ ID NO: 1868, SEQ 
ID NO: 1734, SEQ ID NO: 1786, SEQ ID NO: 1819, SEQ ID NO: 1630, SEQ ID NO: 
1706.SEQIDNO: 1709, SEQ ID NO: 1495,SEQIDNO: 1724, SEQ ID NO: 463. SEQ 
5 ID NO: 852, SEQ ID NO: 503, SEQ ID NO: 411, SEQ ID NO: 441, SEQ ID NO: 782, 

SEQ ID NO: 575, SEQ ID NO: 691, SEQ ID NO: 724, SEQ ID NO: 452, SEQ ID NO: 
386, SEQ ID NO: 497, SEQ ID NO: 712. SEQ ID NO: 591, SEQ ID NO: 638, SEQ ID 
NO: 740, SEQ ID NO: 697, SEQ ID NO: 569, SEQ ID NO: 470, SEQ ID NO: 700, SEQ 
ID NO: 586, SEQ ID NO: 823, SEQ ID NO: 627, SEQ ID NO: 627, SEQ ID NO: 684, 

10 SEQ ID NO: 55 1, SEQ ID NO: 478, SEQ ID NO: 508, SEQ ID NO: 545, SEQ ID NO: 
628, SEQ ID NO: 443, SEQ ID NO: 702, SEQ ID NO: 776, SEQ ID NO: 461. SEQ ID 
NO: 737, SEQ ID NO: 809, SEQ ID NO: 642, SEQ ID NO: 879, SEQ ED NO: 773, SEQ 
ID NO: 468, SEQ ID NO: 842, SEQ ID NO: 788, SEQ ID NO: 624, SEQ ID NO: 788, 
SEQ ID NO: 644, SEQ ID NO: 727, SEQ ID NO: 631, SEQ ID NO: 450, SEQ ID NO: 

15 448, and SEQ ID NO: 653. 

59. The purified polypeptide of claim 56, v\4ierein said A pylori cell envelope 
polypeptide or a fragment thereof is an H pylori transporter polypeptide or a fragment 
thereof selected from the group consisting of SEQ ID NO: 1670, SEQ ID NO: 1725, SEQ 

20 ID NO: 1661, SEQ ID NO: 1873, SEQ ID NO: 1753, SEQ ID NO: 1759, SEQ ID NO: 
1761, SEQ ID NO: 1782, SEQ ID NO: 1883, SEQ ID NO: 1503, SEQ ID NO: 1542, SEQ 
ID NO: 1872, SEQ ID NO: 1520, SEQ ID NO: 1456, SEQ ID NO: 1458, SEQ ID NO: 
1617, SEQ ID NO: 1628, SEQ ID NO: 1644, SEQ ID NO: 1657, SEQ ID NO: 1658, SEQ 
PNO: 1755, SEQ ID NO: 1756, SEQ ID NO: 1797, SEQ ID NO: 1799,SEQIDNO: 

25 1801, SEQ ID NO: 1483, SEQ ID NO: 1504, SEQ ID NO: 1532, SEQ ID NO: 1575, SEQ 
ID NO: 1833, SEQ ID NO: 1888, SEQ ID NO: 1714, SEQ ID NO: 495, SEQ ID NO: 400, 
SEQ ID NO: 541, SEQ ID NO: 673, SEQ ID NO: 482, SEQ ID NO: 622, SEQ ID NO: 
689, SEQ ID NO: 736, SEQ ID NO: 417, SEQ ID NO: 716, SEQ ID NO: 762, SEQ ID 
NO: 395, SEQ ID NO: 587, SEQ ID NO: 669, SEQ ID NO: 758, SEQ ID NO: 593, SEQ 

30 ID NO: 451, SEQ ID NO: 827, SEQ ID NO: 502, SEQ ID NO: 719, SEQ ID NO: 469, 
SEQ ID NO: 715, SEQ ID NO: 847, SEQ ID NO: 453, SEQ ID NO: 527, SEQ ID NO: 
652, SEQ ID NO: 745, SEQ ID NO: 567, SEQ ID NO: 848, SEQ ID NO: 430, SEQ ID 
NO: 748, SEQ ID NO: 396, SEQ ID NO: 588, SEQ ID NO: 795, SEQ ID NO: 523, SEQ 
ID NO: 791, SEQ ID NO: 714, SEQ ID NO: 481, and SEQ ID NO: 765. 

35 

60. The purified polypeptide of claun 56, wherein said H. pylori cell envelope 
polypeptide or a fragment thereof is an H. pylori outer membrane polypeptide or a fragment 
thereof selected from the group consisting of SEQ ID NO: 1624, SEQ ID NO: 1 856, SEQ 
ID NO: 1857. SEQ ID NO: 1861, SEQ ID NO: 1537, SEQ ID NO: 1773, SEQ ID NO: 
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1717, SEQ ID NO: 1733, SEQ ID NO: 1722, SEQ ID NO: 1659, SEQ ID NO: 1577, SEQ 
ID NO: 1721, SEQ ID NO: 1729, SEQ ID NO: 1870, SEQ ID NO: 1576, SEQ ID NO: 
1632, SEQ ID NO: 1867, SEQ ID NO: 1547, SEQ ID NO: 1533, SEQ ID NO: 1597, SEQ 
ID NO: 1596, SEQ ID NO: 1559, SEQ ID NO: 1599, SEQ ID NO: 1788, SEQ ID NO: 
5 1789,SEQIDNO: 1875, SEQ ID NO: 1451, SEQ ID NO: 1478, SEQ ID NO: 1626,SEQ 
ID NO: 1781, SEQ ID NO: 837, SEQ ID NO: 833, SEQ ID NO: 585, SEQ ID NO: 865, 
SEQ ID NO: 764, SEQ ID NO: 440, SEQ ID NO: 465, SEQ ID NO: 555, SEQ ID NO: 
526, SEQ ID NO: 687, SEQ ID NO: 692, SEQ ID NO: 693, SEQ ID NO: 677, SEQ ID 
NO: 649, and SEQ ID NO: 812. 

10 

61. A purified H. pylori cytoplasmic polypq>tide or a firagment thereof, vdierein 
said polypeptide is selected fmm. the group consisting of SEQ ID NO: 1598, SEQ ID NO: 
1739, SEQ ID NO: 1775, SEQ ID NO: 1 814, SEQ ID NO: 1448, SEQ ID NO: 1466, SEQ 
ID NO: 1535, SEQ ID NO: 1545, SEQ ID NO: 1550, SEQ ID NO: 1680, SEQ ID NO: 
15 1701, SEQ ID NO: 1719.SEQIDNO: 1744, SEQ ID NO: 1790, SEQ ID NO: 1859,SEQ 
ID NO: 1880, SEQ ID NO: 1885, SEQ ID NO: 1679, SEQ ID NO: 1482, SEQ ID NO: 
1485, SEQ ID NO: 1459, SEQ ID NO: 1512, SEQ ID NO: 1515, SEQ ID NO: 1642, SEQ 
ID NO: 1668, SEQ ID NO: 1816, SEQ ID NO: 1845, SEQ ID NO: 1865, SEQ ID NO: 
1866, SEQ ID NO: 1886, SEQ ID NO: 1509, SEQ ID NO: 1510, SEQ ID NQ: 1531, SEQ 
20 ID NO: 1579, SEQ ID NO: 1584, SEQ ID NO: 1662, SEQ ID NO: 1703, SEQ ID NO: 
1704, SEQ ID NO: 1737, SEQ ID NO: 1740, SEQ ID NO: 1742, SEQ ID NO: 1754, SEQ 
ID NO: 1847, SEQ ID NO: 1447, SEQ lb NO: 1546, SEQ BP NO: 1607, SEQ ID NO: 
1609, SEQ ID NO: 1610, SEQ ID NO: 1728, SEQ ID NO: 1489, SEQ ID NO: 1708, SEQ 
ID NO: 1808, SEQ ID NO: 1887, SEQ ID NO: 1498, SEQ ID NO: 1506, SEQ ID NO: 
25 1592, SEQ ID NO: 1678, SEQ ID NO: 1778, SEQ ID NO: 1863, SEQ ID NO: 1454, SEQ 
ID NO: 1538, SEQ ID NO: 1567, SEQ ID NO: 1581, SEQ ID NO: 1583, SEQ ID NO: 
1636, SEQ ID NO: 1639, SEQ ID NO: 1649, SEQ ID NO: 1669, SEQ ID NO: 1695, SEQ 
ID NO: 1757, SEQ ID NO: 1776, SEQ ID NO: 1848, SEQ ID NO: 1849, SEQ ID NO: 
1858, SEQ ID NO: 1884, SEQ ID NO: 1667, SEQ ID NO: 1690, SEQ ID NO: 1813, SEQ 
30 IDNO:1468,SEQIDNO:1470,SEQIDNO:1811,SEQIDNO:1874,SEQIDNO: 
1876, SEQ ID NO: 1825, SEQ ID NO: 1479, SEQ ID NO: 1488, SEQ ID NO: 1528, SEQ 
ID NO: 1566, SEQ ID NO: 1683, SEQ ID NO: 1692, SEQ ID NO: 171 8, SEQ ID NO: 
1614, SEQ ID NO: 1519, SEQ ID NO: 1476, SEQ ID NO: 1493, SEQ ID NO: 1497, SEQ 
ID NO: 1507, SEQ ID NO: 1490, SEQ ID NO: 1523, SEQ ID NO: 1524, SEQ ID NO: 
35 1543, SEQ ID NO: 1551, SEQ ID NO: 1553, SEQ ID NO: 1554, SEQ ID NO: 1555. SEQ 
ID NO: 1562, SEQ ID NO: 1570, SEQ ID NO: 1587, SEQ ID NO: 1588, SEQ ID NO: 
1591, SEQ ID NO: 1593, SEQ ID NO: 1684, SEQ ID NO: 1689, SEQ ID NO: 1694, SEQ 
ID NO: 1696, SEQIDNO: 1698, SEQ ID NO: 1700, SEQ ID NO: 1712, SEQ ID NO: 
1720, SEQ ID NO: 1730, SEQ ID NO: 1735, SEQ ID NO: 1741, SEQ ID NO: 1748, SEQ 
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ID NO: 1779, SEQ ID NO: 1821, SEQ ID NO: 1823, SEQ ID NO: 1828, SEQ ID NO: 
1834, SEQ ID NO: 1835, SEQ ID NO: 1836, SEQ ID NO: 1839, SEQ ID NO: 1852, SEQ 
ID NO: 1853, SEQ ID NO: 1869, SEQ ID NO: 1871, SEQ ID NO: 1878, SEQ ID NO: 
1521, SEQ ID NO: 1602, SEQ ID NO: 1627, SEQ ID NO: 1450, SEQ ID NO: 1457, SEQ 
5 ID NO: 1463, SEQ ID NO: 1469, SEQ ID NO: 1481, SEQ ID NO: 1484, SEQ ID NO: 
1492, SEQ ID NO: 1500, SEQ IDNO: 1505,SEQIDNO: 1508,SEQIDNO: 1541,SEQ 
ID NO: 1548, SEQ ID NO: 1580, SEQ ID NO: 1590, SEQ ID NO: 1594, SEQ ID NO: 
1603, SEQ ID NO: 1604, SEQ ID NO: 1606, SEQ ID NO: 1612, SEQ ID NO: 1613, SEQ 
ID NO: 1620, SEQ ID NO: 1621, SEQ ID NO: 1622, SEQ ID NO: 1631, SEQ ID NO: 
10 1645, SEQ ID NO: 1646, SEQ ID NO: 1650, SEQ ID NO: 1651, SEQ ID NO: 1652. SEQ 
ID NO: 1653, SEQ ID NO: 1656, SEQ ID NO: 1763, SEQ ID NO: 1787, SEQ ID NO: 
1800, SEQ ID NO: 1806, SEQ IDNO: 1810, SEQ ID NO: 1864, SEQ ID NO: 1877, SEQ 
ID NO: 1881, SEQ ID NO: 390, SEQ ID NO: 876, SEQ ID NO: 547, SEQ ID NO: 678, 
SEQ ID NO: 729, SEQ ID NO: 786, SEQ ID NO: 654, SEQ ID NO: 734, SEQ ID NO: 
15 646, SEQ ID NO: 522, SEQ ID NO: 696, SEQ ID NO: 807, SEQ ID NO: 683, SEQ ID 
NO: 790, SEQ ID NO: 763, SEQ ID NO: 806, SEQ ID NO: 799, SEQ ID NO: 434, SEQ 
ID NO: 743, SEQ ID NO: 804, SEQ ID NO: 733, SEQ ID NO: 826, SEQ ID NO: 562, 
SEQ ID NO: 420, SEQ ID NO: 664, SEQ ID NO: 850, SEQ ID NO: 857, SEQ ID NO: 
861, SEQ ID NO: 872, SEQ ID NO: 544, SEQ ID NO: 830, SEQ ID NO: 446, SEQ ID 
20 NO: 397, SEQ ID NO: 699, SEQ ID NO: 459, SEQ ID NO: 509, SEQ ID NO: 818, SEQ 
ID NO: 488, SEQ ID NO: 438, SEQ ID NO: 83 1, SEQ ID NO: 667, SEQ ID NO: 429, 
SEQ ID NO: 680, SEQ ID NO: 597, SEQ ID NO: 460, SEQ ID NO: 709, SEQ ID NO: 
822, SEQ ID NO: 466, SEQ ID NO: 584, SEQ ID NO: 388, SEQ ID NO: 631, SEQ ID 
NO: 787, SEQ ID NO: 532, SEQ ID NO: 619, SEQ ID NO: 723, SEQ ID NO: 641, SEQ 
25 ID NO: 698, SEQ ID NO: 630, SEQ ID NO: 869, SEQ ID NO: 601, SEQ ID NO: 415. 
SEQ ID NO: 542, SEQ ID NO: 704. SEQ ID NO: 572, SEQ ID NO: 467, SEQ ID NO: 
399, SEQ ID NO: 579, SEQ ID NO: 739, SEQ ID NO: 849, SEQ ID NO: 824, SEQ ID 
NO: 871, SEQ ID NO: 547, SEQ ID NO: 633, SEQ ID NO: 695, SEQ ID NO: 405, SEQ 
ID NO: 394, SEQ ID NO: 761. SEQ ID NO: 574. SEQ IDNO: 596, SEQ ID NO: 832, 
30 SEQ ID NO: 651, SEQ ID NO: 867, SEQ ID NO: 614, SEQ ID NO: 401, SEQ ID NO: 
393, SEQ ID NO: 413, SEQ ID NO: 835, SEQ ID NO: 863, SEQ ID NO: 458, SEQ ID 
NO: 701, SEQ ID NO: 531, SEQ ID NO: 550, SEQ ID NO: 439, SEQ ID NO: 516. SEQ 
ID NO: 802, SEQ ID NO: 581, SEQ ID NO: 535. SEQ ID NO: 578, SEQ ID NO: 492, 
SEQ ID NO: 858. SEQ ID NO: 720, SEQ ID NO: 813, SEQ ID NO: 426. SEQ .ID NO: 
35 834, SEQ ID NO: 609. SEQ ID NO: 489. SEQ ID NO: 480, SEQ ID NO: 406, SEQ ID 
NO: 392, SEQ ID NO: 456, SEQ ID NO: 707, SEQ ID NO: 533, SEQ ID NO: 728, SEQ 
ID NO: 769, SEQ ID NO: 671. SEQ ID NO: 602, SEQ ID NO: 618, SEQ ID NO: 618. 
SEQ ID NO: 682, SEQ ID NO: 524, SEQ ID NO: 802, SEQ ID NO: 785, SEQ ID NO: 
457, SEQ ID NO: 781 , SEQ ID NO: 473, SEQ ID NO: 384. SEQ ID NO: 726, SEQ ID 
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NO: 817. SEQ ID NO: 498, SEQ ID NO: 436, SEQ ID NO: 815, SEQ ID NO: 856, SEQ 
ID NO: 650, SEQ ID NO: 844, SEQ ID NO: 580, SEQ ID NO: 783, SEQ ID NO: 416, 
SEQ ID NO: 741, SEQ ID NO: 442, SEQ ID NO: 803, SEQ ED NO: 520, SEQ ID NO: 
566, SEQ ID NO: 557, SEQ ID NO: 706, SEQ ID NO: 710, SEQ ID NO: 487, SEQ ID 
5 NO: 603, SEQ ID NO: 472, SEQ ID NO: 476, SEQ ID NO: 770, SEQ ID NO: 841, SEQ 
ID NO: 768, SEQ ID NO: 839, SEQ ID NO: 560, SEQ ID NO: 796, SEQ ID NO: 483, 
SEQ ID NO: 634, SEQ ID NO: 445, SEQ ID NO: 853, SEQ ED NO: 525, SEQ ID NO: 
798, SEQ ED NO: 549, SEQ ID NO: 836, SEQ ID NO: 589, SEQ ID NO: 760, SEQ ID 
NO: 462, SEQ ID NO: 789,; SEQ ID NO: 507, SEQ ED NO: 828, SEQ ID NO: 866, SEQ 
10 ID NO: 754, SEQ ID NO: 730, SEQ ID NO: 617, SEQ ID NO: 455, SEQ ID NO: 873, 
SEQ ID NO: 435, SEQ ID NO: 766, SEQ ID NO: 793, SEQ ED NO: 742, SEQ ID NO: 
599, SEQ ID NO: 854, and SEQ ID NO: 632. 

62. The purified polypeptide ofclaim 61, wherein said HjTy/or/ cytoplasm 
1 5 polypeptide or a fragment thereof is an /f. pylori polypqptide or a fragment thereof 

involved in energy conversion selected from the ^up consisting of SEQ ID NO: 1 598, 
SEQ ID NO: 1739, SEQ ID NO: 1775, SEQ ED NO: 1814, SEQ ID NO: 390, SEQ ED NO: 
876, SEQ IP NO: 547, SEQ ID NO: 678. 

20 63. The pimfied polypeptide ofclaim 61, wherein said Hj>y/on'^opIasmic 

polypeptide or a fragment tiiereof is an H pylori polypeptide or a fragment hereof 
involved in amino acid metabolism selected from tiie group consisting of SEQ ID NO: 
1448, SEQ ID NO: 1466, SEQ ID NO: 1535, SEQ ID NO: 1545, SEQ ID NO: 1550, SEQ 
ID NO: 1680, SEQ ID NO: 1701, SEQ ED NO: 1719, SEQ ID NO: 1744, SEQ ID NO: 

25 1790,SEQEDNO: 1859, SEQ ID NO: 1880,SEQIDNO: 1885, SEQ ID NO: 1679,SEQ 
ID NO: 1482, SEQ ID NO: 1485, SEQ ID NO: 1459, SEQ ID NO: 729, SEQ ED NO: 786, 
SEQ ID NO: 654, SEQ ED NO: 734, SEQ ID NO: 646, SEQ ID NO: 522, SEQ ID NO: 
696, SEQ ID NO: 807, SEQ ID NO: 683, SEQ ID NO: 790, SEQ ID NO: 763, SEQ ID 
NO: 806, SEQ ID NO: 799, SEQ ED NO: 434, SEQ ID NO: 743, SEQ ID NO: 804, SEQ 

30 IDNO: 733. 

64. The purified polypeptide ofclaim 61, wherein sdd//./?y/or/ cytoplasmic 
polypeptide or a fragment thereof is an H. pylori polypeptide or a fragment thereof 
involved in nucleotide metabolism selected from the group consisting of SEQ ID NO: 
35 1512. SEQ ID NO: 1515, SEQ ID NO: 1642, SEQ ID NO: 1668, SEQ ID NO: 1816, SEQ 
ID NO: 1845, SEQ ID NO: 1865, SEQ ID NO: 1866, SEQ ID NO: 1886, SEQ ID NO: 
1509, SEQ ID NO: 1510, SEQ ID NO: 826, SEQ ID NO: 562, SEQ ID NO: 420, SEQ ID 
NO: 664, SEQ ID NO: 850, SEQ ID NO: 857, SEQ ID NO: 861 , SEQ ID NO: 872, SEQ 
ID NO: 544. SEQ ID NO: 830, and SEQ ID NO: 446. 
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65. The purified polypeptide of claim 61, wherein said H. pylori cj^oplasmic 
polypq>tide or a fiagment thereof is an H. /)y/orf polypeptide or a fragment tiiereof 
involved in carbohydrate metabolism selected from tiie group consistmg of SEQ ID NO: 
1531, SEQ ID NO: 1579, SEQ ID NO: 1584, SEQ ID NO: 1662, SEQ ID NO: 1703, SEQ 
5 ID NO: 1704, SEQ ID NO: 1737, SEQ ID NO: 1740, SEQ ID NO: 1742, SEQ ID NO: 
1754, SEQ ID NO: 1847, SEQ ID NO: 1447, SEQ ID NO: 397, SEQ ID NO: 699, SEQ ID 
NO: 459, SEQ ID NO: 509, SEQ ID NO: 818, SEQ ID NO: 488, SEQ ID NO: 438, SEQ 
ID NO: 831, SEQ ID NO: 667, SEQ ID NO: 429, SEQ ID NO: 680, and SEQ ID NO: 597. 

10 66. The purified polypq)tideofclaim 61, wherein said A /7y/or/ cytoplasmic 

polypq)tide or a; firagment thereof is an H pylori polypeptide or a fiagment thereof 
involved in cofactor metabolism selected fi:om tiie groiq> consisting of SEQ ID NO: 1 546, 
SEQ ID NO: 1607, SEQ ID NO: 1609, SEQ ID NO: 1610, SEQ ID NO: 1728, SEQ ID 
NO: 1489, SEQ ID NO: 460, SEQ ID NO: 709, SEQ ID NO: 822, SEQ ID NO: 466, SEQ 

15 ID NO: 584, and SEQ ID NO: 388. 

67. The purified polypeptide ofclaim 61, vdierein said /£/7y7ori cytoplasmic 
polypeptide or a fiagment thereof is an H pylori polypeptide or a firagment thereof . 
involved in lipid metabolism selected firom tiie group consisting of SEQ ID NO: 1708, SEQ 

20 ID NO: 1808, SEQ ID NO: 1 887, SEQ ID NO: 63 1, SEQ ID NO: 787, and SEQ ID NO: 
532. 

68. The purified polypeptide of claim 61, viierein said H. pylori cytoplasmic 
polypeptide or a firagment thereof is an K pylori polypeptide or a fiagment thereof 

25 involved in mBNA translation and ribosome biogenesb selected fix)m the group consisting 
ofSEQIDNO: 1498. SEQ ID NO: 1506, SEQ ID NO: 1592, SEQ ID NO: 1678, SEQ ID 
NO: 1778, SEQ ID NO: 1863, SEQ ID NO: 619, SEQ ID NO: 723, SEQ ID NO: 641, SEQ 
ID NO: 698, SEQ ID NO: 630, and SEQ ID NO: 869i 

30 69. The purified polypeptide ofclahn 61, wherein said H/y/ori cytoplasmic 

polypeptide or a fiagment thereof is an H. pylori polypeptide or a fiagment thereof 
involved in genome replication, transcription, recombination and repair selected firom the 
group consisting of SEQ ID NO: 1454, SEQ ID NO: 1538, SEQ ID NO: 1567, SEQ ID 
NO: 1581, SEQ ID NO: 1583, SEQ ID NO: 1636, SEQ ID NO: 1639, SEQ ID NO: 1649,. 

35 SEQ ID NO: 1669, SEQ ID NO: 1695, SEQ ID NO: 1757, SEQ ID NO: 1776, SEQ ID 
NO: 1848, SEQ ID NO: 1849, SEQ ID NO: 1858. SEQ ID NO: 1884, SEQ ID NO: 601, 
SEQ ID NO: 41 5. SEQ ID NO: 542, SEQ ID NO: 704, SEQ ID NO: 572, SEQ ID NO: 
467, SEQ ID NO: 399, SEQ ID NO: 579, SEQ ID NO: 739, SEQ ID NO: 849, SEQ ID 
NO: 824. SEQ ID NO: 871, SEQ ID NO: 547, SEQ ID NO: 633, SEQ ID NO: 695. SEQ 

40 ID NO: 405, SEQ ID NO; 394. and SEQ ID NO: 761 . 
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70. The purified polypeptide fclaim 61, wherein said H/Ty/on cytoplasmic 
polypeptide or a firagment tiiereof is an H /Ty/ori polypeptide or a firagment thereof 
involved in outer monbrane or cell wall biosynthesis selected fiom the group consisting of 

5 SEQ ID NO: 1667, SEQ ID NO: 1690, SEQ ID NO: 1813, SEQ ID NO: 1468, SEQ ID 
NO: 1470, SEQ ID NO: 181 1, SEQ ED NO: 574, SEQ ID NO: 596, SEQ ID NO: 832, SEQ 
ID NO: 651, SEQ ID NO: 867, SEQ ID NO: 614. SEQ ID NO: 401, and SEQ ID NO: 393. 

71. The purified polypeptide ofclaini 61, wherem said H/ry/oW cytoplasmic 
10 polypeptide or a fi:agment thereof is an K pylori chaperbne polypeptide or a firagment 

thereofselectedfirom the group consisting ofSEQ ID NO: 1874, SEQ ID NO: 1876, SEQ 
ID NO: 1825, SEQ ID NO: 413, SEQ ID NO: 835, and SEQ ID NO: 863. 

72. A purified AjEiy/ori secreted or periplasmic polypeptide or a firagment 
15 thereof, wherem said polypeptide is selected from the group consisting of SEQ ID NO: 

1455, SEQ ID NO: 1589, SEQ ID NO: 1518, SEQ ID NO: 1529, SEQ ID NO: 1765, SEQ 
ID NO: 1770, SEQ ID NO: 1829, SEQ ID NO: 1556, SEQ ID NO: 1565, SEQ ID NO: 
1569, SEQID NO: 1571, SEQ ID NO: 1574, SEQ ID NO: 1578, SEQ ID NO: 1663, SEQ 
ID NO: 1674, SEQ ID NO: 1676, SEQ ID NO: 1697, SEQ ID NO: 1699, SEQ ID NO: 

20 1710, SEQ ID NO: 1715, SEQ ID NO: 1716, SEQ ID NO: 1732, SEQ ID NO: 1736, SEQ 
ID NO: 1745, SEQ ID NO: 1749, SEQ ID NO: 1750, SEQ ID NO: 1766, SEQ ID NO: 
1767, SEQ ID NO: 1768, SEQ ID NO: 1769, SEQ ID NO: 1795, SEQ ID NO: 1802, SEQ 
ID NO: 1804, SEQIDNO: 1824, SEQIDNO: 1831. SEQIDNO: 1838, SEQ ID NO: 
1840, SEQ ID NO: 1844, SEQ ID NO: 1862, SEQ ID NO: 1879, SEQ ID NO: 1882, SEQ 

25 ID NO: 1890, SEQIDNO: 1494, SEQIDNO: 1634, SEQIDNO: 1635, SEQIDNO: 
1647, SEQ ID NO: 1648, SEQ ID NO: 1654. SEQ ID NO: 1446, SEQ ID NO: 1449. SEQ 
ID NO: 1452, SEQ ID NO: 1473, SEQ ID NO: 1474, SEQ ID NO: 1480, SEQ ID NO: 
1491, SEQ ID NO: 1502, SEQIDNO: 1513, SEQIDNO: 1605, SEQ ID NO: 1771, SEQ 
ID NO: 1526. SEQ ID NO: 1557.SEQIDNO: 1560, SEQIDNO: 1585. SEQ ID NO: 

30 1672, SEQ ID NO: 1677. SEQ ID NO: 1686, SEQ ID NO: 1752, SEQ ID NO: 1762, SEQ 
ID NO: 1777. SEQ ID NO: 1792, SEQ ID NO: 1805, SEQ ID NO: 1 815, SEQ ID NO: 
1817,SEQIDNO: 1827.SEQIDNO: 1842,SEQIDNO: 1846,SEQIDNO: 1896,SEQ 
ID NO: 1530, SEQIDNO: 1637,SEQIDNO: 1461. SEQ ID NO: 1467.SEQIDNO: 
1623, SEQ ID NO: 1625. SEQ ID NO: 530, SEQ ID NO: 708, SEQ ID NO: 414, SEQ ID 

35 NO: 694, SEQ ID NO: 703, SEQ ID NO: 721, SEQ ID NO: 749, SEQ ID NO: 685, SEQ 
ID NO: 444, SEQ ID NO: 606, SEQ ID NO: 582, SEQ ID NO: 621 , SEQ ID NO: 868, 
SEQ ID NO: 666, SEQ ID NO: 408, SEQ ID NO: 538, SEQ ID NO: 573, SEQ ID NO: 
639, SEQ ID NO: 668, SEQ ID NO: 524. SEQ ID NO: 422, SEQ ID NO: 819, SEQ ID 
NO: 61 1, SEQ ID NO: 674, SEQ ID NO: 577, SEQ ID NO: 663, SEQ ID NO: 558, SEQ 
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ID NO: 794, SEQ ID NO: 564, SEQ ID NO: 592, SEQ ID NO: 814, SEQ ID NO: 398, 
SEQ ID NO: 767, SEQ ID NO: 425, SEQ ID NO: 659, SEQ ID NO: 517, SEQ ID NO: 
539, SEQ ID NO: 475, SEQ ID NO: 615, SEQ ID NO: 665, SEQ ID NO: 607, SEQ ID 
NO: 598, SEQ ID NO: 759. SEQ ID NO: 752, SEQ ID NO: 595, SEQ ID NO: 686, SEQ 

5 ID NO: 528, SEQ ID NO: 705, SEQ ID NO: 828, SEQ ID NO: 403, SEQ ID NO: 561, 
SEQ ID NO: 500, SEQ ID NO: 491, SEQ ID NO: 846, SEQ ID NO: 732, SEQ ID NO: 
778, SEQ ID NO: 751, SEQ ID NO: 744, SEQ ID NO: 504, SEQ ID NO: 419, SEQ ID 
NO: 792, SEQ ID NO: 825, SEQ ID NO: 756, SEQ ID NO: 5 1 9, SEQ ID NO: 870, SEQ 
ID NO: 777, SEQ ID NO: 808, SEQ ID NO: 506, SEQ ID NO: 864, SEQ ID NO: 655, 

10 SEQ ID NO: 407, SEQ ID NO: 427. SEQ ID NO: 774, SEQ ID NO: 797, SEQ ID NO: 
688, SEQ ID NO: 815, SEQ ID NO: 718, SEQ ID NO: 859, SEQ ID NO: 775, SEQ ID 
NO: 874, SEQ ID NO: 543, SEQ ID NO: 878, SEQ ID NO: 594, SEQ ID NO: 610, and 
SEQ ID NO: 600. 

15 73.' A purified Hjs9//or/sur£ice or membrane polypeptide or a fiagment thereof, 

wherein said polypeptide is selected fix>m the group consisting of SEQ ID NO: 151 1, SEQ 
ID NO: 1561, SEQ ID NO: 1563, SEQ ID NO: 1681, SEQ ID NO: 171 1, SEQ ID NO: 
1731, SEQ ID NO: 1743, SEQ ID NO: 1747, SEQ ID NO: 1758, SEQ ID NO: 1893, SEQ 
ID NO: 1 895, SEQ ID NO: 1 573, SEQ ID NO: 1705, SEQ ID NO: 1707, SEQ ID NO: 

20 1723, SEQ ID NO: 1726, SEQ ID NO: 1760, SEQ ID NO: 1764, SEQ ID NO: 1798, SEQ 
IDNO: 1803,SEQIDNO: 1807,SEQ1DNO: 1889,SEQIDNO: 1892,SEQIDNO: 
1460, SEQ ID NO: 1477, SEQ ID NO: 1499, SEQ ID NO: 1514, SEQ ID NO: 1641, SEQ 
ID NO: 1534, SEQ ID NO: 1564, SEQ ID NO: 1673, SEQ ID NO: 1746, SEQ ID NO: 
1794,SEQIDNO: 1843, SEQ ID NO: 1894, SEQ ID NO: 1536, SEQ ID NO: 1544,SEQ 

25 ID NO: 1568, SEQ ID NO: 1572, SEQ ID NO: 1582, SEQ ID NO: 1738, SEQ H) NO: 
1 891, SEQ ID NO: 1660, SEQ ID NO: 1793, SEQ ID NO: 1832, SEQ ID NO: 1841, SEQ 
©NO: 1860, SEQ ID NO: 1486, SEQ ID NO: 1465, SEQ ID NO: 1539, SEQ ID NO: 
1693, SEQ ID NO: 1629, SEQ ID NO: 1540, SEQ ID NO: 1791, SEQ ID NO: 1525, SEQ 
IDNO: 1558, SEQ ID NO: 1655, SEQ ID NO: 1517, SEQ ID NO: 875, SEQ ID NO: 676, 

30 SEQ ID NO: 801, SEQ ID NO: 860, SEQ ID NO: 747, SEQ ID NO: 529, SEQ ID NO: 
387, SEQ ID NO: 391, SEQ ID NO: 515, SEQ ID NO: 625, SEQ ID NO: 568, SEQ ID 
NO: 454, SEQ ID NO: 800, SEQ ID NO: 499, SEQ ID NO: 779, SEQ ID NO: 648, SEQ 
ID NO: 643, SEQ ID NO: 537, SEQ ID NO: 51 1, SEQ ID NO: 616, SEQ ID NO: 829, 
SEQ ID NO: 546, SEQ ID NO: 780, SEQ ID NO: 553, SEQ ID NO: 549, SEQ ID NO: 

35 410, SEQ ID NO: 608, SEQ ID NO: 513, SEQ ID NO: 656, SEQ ID NO: 845. SEQ ID 
NO: 563, SEQ ID NO: 570. SEQ ID NO: 805, SEQ ID NO: 851, SEQ ID NO: 423, SEQ 
ID NO: 810, SEQ ID NO: 604, SEQ ID NO: 636, SEQ ID NO: 757. SEQ ID NO: 412, 
SEQ ID NO: 816, SEQ ID NO: 771, SEQ ID NO: 41 8, SEQ ID NO: 662, SEQ ID NO: 
512, SEQ ID NO: 679, SEQ ID NO: 605, SEQ ID NO: 421. SEQ ID NO: 552, SEQ ID 
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NO: 576. SEQID NO: 571, SEQ ID NO: 725, SEQ ID NO: 565, SEQ ID NO: 717. SEQ 
ID NO: 536, SEQ ID NO: 647, SEQ ID NO: 501, SEQ ID NO: 838, SEQ ID NO: 428, 
SEQ ID NO: 494, SEQ ID NO: 479, SEQ ID NO: 71 1, SEQ ID NO: 722 , SEQ ID NO: 
645, SEQ ID NO: 670, SEQ ID NO: 746, SEQ ID NO: 493, SEQ ID NO: 540, SEQ ID 
5 NO: 612, SEQ ID NO: 629, SEQ ID NO: 484, SEQ ID NO: 485, SEQ ID NO: 486, SEQ 
ID NO: 433, SEQ ID NO: 385, and SEQ ID NO: 409. 

74. The purified polypq)tide of claim 73, whierein said 

membrane polypeptide or a fi:agm«it thereof is an H. pylori polypeptide or a fiiagment 
10 thereof having at least one membrane spanning region selected fiom the group consistmg of 
SEQ ID NO: 151 1, SEQ ID NO: 1561, SEQ ID NO: 1563, SEQ ID NO: 1681, SEQ ID 
NO: 171 1, SEQ ID NO: 173 1, SEQ ID NO: 1743, SEQ ID NO: 1747, SEQ ID NO: 1758, 
SEQ ID NO: 1893, SEQ ID NO: 1895, SEQ ID NO: 875, SEQ ID NO: 676, SEQ IDNO: 
801, SEQ ID NO: 860, SEQ ID NO: 747, SEQ ED NO: 529, SEQ ID NO: 387, SEQ ID 
15 NO: 391, SEQ ID NO: 515, SEQ ID NO: 625, SEQ ID NO: 568, SEQ ID NO: 454, SEQ 
ID NO: 800, SEQ ID NO: 499, SEQ ID NO: 779. and SEQ ID NO: 385. . 

75. The purified polypeptide ofclaim 73, wherein said A j7v/or/ surface or 
membrane polypq)tide or a firagment thereof is an H /Ty/ori polypeptide or a fifagment 

20 thereof having at least two membrane spanning regions selected £rom the group consisting 
of SEQ IDNO: 1573, SEQ IDNO: 1705, SEQ IDNO: 1707, SEQ IDNO: 1723, SEQ ID 
NO: 1726, SEQ ID NO: 1760, SEQ ID NO: 1764, SEQ ID NO: 1798, SEQ ID NO: 1803, 
SEQ ID NO: 1807, SEQ ID NO: 1889, SEQ ID NO: 1892, SEQ ID NO: 1460,SEQID 
NO: 1477, SEQ IDNO: 1499, SEQ IDNO: 1514, SEQ IDNO: 1641, SEQ IDNO: 648, 

25 SEQIDNO:643,SEQlbNO:537,SEQIDNO:511,SEQIDNO:616,SEQIDNO: 
829, SEQ ED NO: 546, SEQ ID NO: 780, SEQ ID NO: 553, SEQ ID NO: 549, SEQ ID 
NO: 410, SEQ ID NO: 608, SEQ ID NO: 513, SEQ ID NO: 656, SEQ ID NO: 845, SEQ 
ID NO: 563, SEQ ID NO: 570, SEQ ID NO: 805, and SEQ ID NO: 851. 

30 76. The purified polypeptide ofclaim 73, wherem said A /Ty/on surface or 

membrane polypeptide or a firagment thereof is an H. pylori polypeptide or s fragment 
thereof having at least three membrane spanning regions selected from the group consisting 
ofSEQroNO: 1534, SEQ IDNO: 1564, SEQ ID NO: 1673, SEQ ID NO: 1746, SEQID 
NO: 1794, SEQ ID NO: 1843, SEQ ID NO: 1894, SEQ ID NO: 423, SEQ ID NO: 810, 

35 SEQ ID NO: 604, SEQ ID NO: 636, SEQ ID NO: 757, SEQ ID NO: 412, and SEQ ID NO: 
816. 

77- The purified polypeptide of claim 73, wherein said H. pylori surface or 
membrane polypeptide or a fragment thereof is an H pylori polypeptide or a fragment 
40 thereof having at least four membrane spanning regions selected from the group consisting 
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of SEQ ID NO: 1536, SEQ ID NO: 1544, SEQ ID NO: 1568, SEQ ID NO: 1572, SEQ ID 
NO: 1582, SEQ ID NO: 1738. SEQ ID NO: 1891, SEQ ID NO: 1660, SEQ ID NO: 771, 
SEQ ID NO: 418, SEQ ID NO: 662, SEQ ID NO: 512, SEQ ID NO: 679, SEQ ID NO: 

605, SEQ ID NO: 421, SEQ ID NO: 552, SEQ ID NO: 576, and SEQ ID NO: 571. 

5 ■■ • ' 

78. The pidfied polypeptide ofclaim 73, wherein said HjE9>/^^^^ 
membrane polypeptide or a firagment tha«of is an A /!)'/on polypeptide or a fragment 
tiiereof having at least five membrane spanning regions selected from the group consisting 
of SEQ ID NO: 1793, SEQ ID NO: 1832, SEQ ID NO: 1841, SEQID NO: 1860, SEQ U) 
10 NO: 1486, SEQ ID NO: 725, SEQ ID NO: 565, SEQ ID NO: 717, SEQ ID NO: 536, SEQ 
ID NO: 647, SEQ ID NO: 409. 

.79. Tbe purified polypeptide ofclaim 73, v^erein said ff./>y/ori surface or 
membrane polypeptide or a firagment thereof is an j^lori polypeptide or a fragment 
15 thereof having at least six membrane spanning regions selected fix>m the group consisting 
of SEQ ID NO: 1465, SEQ ID NO: 1539, SEQ ID NO: 1693, SEQ ID NO: 1629, SEQ ID 
NO: 501, SEQ ID NO: 838, SEQ ID NO: 428, SEQ ID NO: 494, SEQ ID NO: 479, SEQ 
ID NO: 71 1, and SEQ ID NO: 722. 

20 80. The purified polypeptide of claim 73, whorein said K pylori sur&ce or 

membrane polypeptide or a fragment thereof is an H jiylori polypeptide or a. fragment 
tibiereof having at least seven membrane spanning regions selected from tibie group 
consisting of SEQIDNO: 1540, SEQIDNO: 1791,SEQIDNO: 1525, SEQIDNO: 1558, 
SEQ ID NO: 1655, SEQ ID NO: 1517, SEQ ID NO: 645, SEQ ID NO: 670, SEQ ID NO: 

25 746, SEQ ID NO: 493, SEQ ID NO: 540, SEQ ID NO: 612, SEQ ID NO: 629, SEQ ID 
NO: 484, SEQ ID NO: 485, SEQ ID NO: 486, and SEQ ID NO: 433. 



30 



81 . A vaccine composition for prevention or treatment of an H. pylori infection 
comprising an effective amount of an K pylon polypeptide of claim 56. 

82. A vaccine composition of claim 81, further comprising a pharmaceutically 
acceptable carrier. 

83. A vaccine composition of claim 82, wherein the pharaiaceutically acceptable 
35 carrier is an adjuvant. 

84. A method of treating a subj ect for K pylori infection comprising 
administering to a subject a vaccine composition of claim 81, such that treatment ofK 
pylori 

40 infection occurs. 
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85. A method of claim 84, ivfaereintiie treatment is a prophyl^^ 

o6. A method of claim 84, v^erein ihe treatment is a therapeutic treatment 

.5 - - ' ■■ 

87. A vaccine composition for prevention or treatment of an K/7y/oriii^^ 
comprising an effective amount of an H pylon polypeptide of claim 61 . 

88. A vaccine composition ofclaim 87, further comprising a phannaceutic^ 
10 acceptable carrier. 

89. A vaccine composition ofclaim 88, wherein the pharaiaceiitically acceptable 
carrier is an adjuvant 

15 90. A method oftreating a subject for H/7y/on infection comprising 

administering to a subject a vaccine composition of claim 87, such that treatment of H 
pylori 

infection occurs. 

20 91 . A me&od ofclaim 90, wherein the treatment is a prophylactic treatment 

92. A method ofclaim 90, i;vheiein&e treatment is a therapeutic treatment 

93. A vaccine composition for prevention or treatment of an H. pylori infection 
25 comprising an effective amount ofan/£/>y/on polypeptide ofclaim 72. 

94. A vaccine composition ofclaim 93, further comprising a pharmaceutically 
acceptable carrier. - 

30 95. A vaccine composition of claim 94, wherein the pharaiaceutically acceptable 

carrier is an adjuvant. 

96. A method oftreating a subject for H/?y/or/ infection comprisi^^ 
administering to a subject a vaccine composition ofclaim 93, such that treatment of H 

35 pylori 

infection occurs. 

97. A method of claim 96, wherein the treatment is a prophylactic treatment. 
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98. A method of claim 96, wherein the treatment is a therapeutic treatment 

99. A vaccine composition for prevention or treatment of an H. pylori infection 
comprising an effective amount of an H. pylori polypeptide of claim 73. 

•5- -- 

100. A vaccine composition of claim 99, further comprising a phannaceutically 
acceptable carrier. 

101. A vaccine composition of claim 100, wherein the phannaceutically 
10 acceptable carrier is an adjuvant 

102. A method oftreatmg a subject for H/Ty/arf infection comprising 
administering to a subject a vaccine composition of claim 99, such that treatment of H 
pylori 

15 infection occurs. 

103. A method of claim 102, wherein the treatment is a prophylactic treatment 

104. Amethodof claim 102, wherein the treatment is a ther^eutic treatment 

20 

105. A method for detecting the presence of a Helicobacter nucleic acid in a 
sample comprising: 

(a) contacting a sample with a nucleic acid of claim 1 under conditions 
in which a hybrid can form between the probe and a Helicobacter nucleic acid in the 

25 sample; and 

(b) detecting the hybrid formed in step (a), vrherein detection of a hybrid 
indicates the presence of a Helicobacter nucleic acid in the sample. 

1 06. A method for detecting the presence of a Helicobacter nucleic acid in a 
30 sample comprising: 

(a) contacting a sample with a nucleic acid ofclaim 9 under conditions 
in which a hybrid can form between the probe and a Helicobacter nucleic acid in the 
sample; and 

(b) detecting the hybrid formed in step (a), wherein detection of a hybrid 
35 indicates the presence of a Helicobacter nucleic acid in the sample. 



107. A method for detecting the presence of a Helicobacter nucleic acid in a 
sample comprising: 
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(a) contacting a sample \dth a nucleic acid of claim 23 tmdercond^^ 
in which a hybrid can fomi between the probe and a /fe//co5acf£^ 

sample; and 

(b) detecting the hybrid formed in step (a), wherein detection of a hybrid 
5 indicates tiie presence of a Helicobacter nucleic acid in the sample. 

1 08. A method for detecting the presence of a Helicobacter nucleic acid in a 
sample comprising: ' 

(a) contacting a sample with a nucleic acid of claim 27 under conditions 
10 in v^ch a hybrid can form between the probe and a Helicobacter nucleic acid in the 

sample; and 

(b) detecting the hybrid formed in step (a), wherein detection of a hybrid 
in^cates the presence of a Helicobacter nucleic acid in the sample. 



15 
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Asp He Glu Val Gly He Val He Gly Qly Gly Asn He He Arg Glv 

20 25 30 

Val Ser Ala Ala Leu Gly Gly He He Arg Arg Thr Ser Gly Asp Tyr 

35 - . 40 45 

Met Gly Met Leu Ala Thr Val He Lys Arg 
50 55 . 



(2) INFORMATION FOR SEQ ID N0:447: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 85 amino acids - 

<B) TYPE: amino acid 

(D) TOPOLOGY: linear . 

{ii)\ MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: YES 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NAME/KEY: misc^feature 

(B) LOCATION r...85 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 447 

Val His Asn Phe His Trp Asn Val Lys Gly Thr Asp Phe Phe Asn Val 

i 5 10 15 

His Lys Ala Thr Glu Glu He Tyr Glu Gly Phe Ala Asp Met Phe Asp 

20 25 30 

Asp Leu Ala Glu Arg He Val Gin Leu Gly His His Pro Leu Val Thr 

35 40 . 45 

Leu Ser Glu Ala He Lys Leu Thr Arg Val Lys Glu Glu Thr Lys Thr 

50 . 55 60 

Ser Phe His Ser Lys Asp He Phe Lys Glu He Leu Glu Asp Tyr Lys 
65 . 70 75 ' 80 

His Leu Glu Lys Glu 
85 



(2) INFORMATION FOR SEQ ID NO: 448: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 90 axaino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: YES 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NAME/KEY: misc_f eatxxre 

(B) LOCATION 1...90 

(xi) SEQUENCE DESCRIPTION: , SEQ ID NO:448 

Met Asn Lys Thr He Lys Ala Ala Ala Leu Ala Tyr Asn Met Gly Gin 

1 5 10 15 

Asp His Ala Pro Lys Val He Ala Ser Gly Val Gly Glu Val Ala Lys 
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(Xi) SEQOENCE DESCRIPTION: SEQ ID NO:464 



VaJL Jjys 


Lys Tyr 


Ala 


Glu 


Asp 


Phe 


He 


Thr Lys Asp Glu 


Val Lys Ser 


X 


Glu Arg 


5 










10 


• 15 


Lqu Lbu 


Leu 


Ala 


Lys 


Asp 


Tyr 


Pro Thr He Val 


Glu Glu Ser 




20 










25 




30 


T J* P0 ' T 90 
iiys . Jjy S 


-Lxe Fro 


Thr 


Gly 


Ala 


He 


Arg 


Ser Val Leu Gin 


Ala Leu Leu 


His Glu 


35 








40 


45 


Lys He 


Pro 


lie 


Lys 


Asp 


Met 


Leu Thr He Leu 


Glu Thr He 


50 








55 




60 




Thr Asp 


He Ala 


Pro 


Leu 


Val 


Gin 


Asn 


Asp Val Asn He 


Leu Thr Glu 


65 






70 








75 . 


80 


Gin Val 


Arg Ala 


Arg 


Leu 


Ser 


Arg 


Val 


He Thr Asn Ala 


Phe Lys Ser 






85 










90 


95 


Glu Asp 


Gly Arg 


Leu 


Lys 


Phe 


Leu 


Thr 


Phe Ser Thr Asp 


Unk Glu Gin 




100 










105 




110 



Phe Unk Ala Gin 

lis 



(2) INFORMATION FOR SEQ ID NO: 4 65:. 

(i) SEQUENCE CHARACTERISTICS: 

< A) LENGTH: 153 amino acids 
(B) TyPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: YES 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NAME/KEY: mise_feature 

(B) LOCATION 1...153 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 465 



Val 


Gly Ala 


Asn 


Pro 


Val 


Pro 


His 


Ala Gin He 


Leu Gin Ser Val Val 


1 ' 






5 








10 


15 


Asp 


Asp Leu 


Lys 


Glu 


Lys 


Gly 


He 


Lys Leu Val 


He Val Ser Phe Thr 


Asp 




20 










25 


30 


Tyr Val 


Leu 


Pro 


Asn 


Leu 


Ala 


Leu Asn Asp 


Gly Ser Leu Asp Ala 




35 










40 




• 45 


Asn 


Tyr Phe 


Gin 


His 


Arg 


Pro 


Tyr 


Leu Asp Arg 


Phe Asn Leu Asp Arg 




50 








55 






60 


Lys 


Met His 


Leu 


Val 


Gly 


Leu 


Ala 


Asn He His 


Val Glu Pro Leu Arg 


65 








70 






75 


80 


Phe 


Tyr Ser 


Gin 


Lys 


He 


Thr 


Asp 


He Lys Asn 


Leu Lys Lys Gly Ser 








85 








90 


V 95 


Val 


He Ala 


Val 


Pro 


Asn 


Asp 


Pro 


Ala Asn Gin 


Gly Arg Ala Leu He 






100 










105 


110 


Leu 


Leu His 


Lys 


Gin 


Gly 


Leu 


He 


Ala Leu Lys 


Asp Pro Ser Asn Leu 




115 










120 




125 


lyr 


Ala Thr 


Glu 


Phe 


Asp 


He 


Val 


Lys Asn Pro 


Tyr Asn He Lys He 




130 








135 






140 


Lys 


Pr Leu 


Glu 


Ala 


Ala 


Val 


He 


Ala 




145 








150 











(2) INFORMATION FOR SEQ ID NO: 4 66: 
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85 90 95 

Tyr Leu Gin Glu Lys Dnk Unk lie Phe Pro Thr Unk Lys Unk Unk Unk 

100 105 110 

Ser Lys lie Met Arg Leu Asp Gly Val Lys His Val Glu Lys Asn Leu 

115 120 125 

Lys Asp Asn Leu Glu Glu Met Ser Asp Glu Val Lys Asn Lys Gly Ser 

130 135 140 

lie Asp Asn Ala Lys Glu. Ser Phe Asn Lys Gly Tyr Gly 
145 150 155 



(2) INFORMATION FOR SEQ ID NO:649: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 312 axoino acids 

(B) TYPE: amino acid » 
(D) TOPOLOGY: linear 

(ii) MOLECULE^ TYPE: protein 

(iii) HYPOTHETICAL: YES 

. (vi) ORIGINAL SOURCE: 

(A) ORGAETISM: Helicobacter pylori ' 

(ix) FEATURE: 

(A) NAME/KEY: misc_f eature 
<B) LOCATION 1,..312 

(xi) SEQUENCE DESCRIPTION: SEQ ' ID NO: 64 9 

Met Lys Ser Asp Lys Pro Phe Leu Glu Arg Tyr Phe Tyr Asp Pro Thr 

1 5 . 10 15 

Leu Leu Gin Lys Gly Leu lie Phe Ala Leu Tyr Pro Phe Ser Leu lie . 

. 20 .25 30 

Tyr Gin Cys lie Ala Thr lie Lys Arg Lys Thr Ala Lys Lys His Asp 

35 40 45 

Phe Lys He Pro He He Ser He Gly Asn Leu He Ala Gly Gly Ser 

50 55 60 • 

Gly Lys Thr Pro Phe He Leu Glu He Ala Pro Arg Tyr Gin Glu Val 
65 70 75 80 

Ala Val Val Ser Arg Gly Tyr Gin Arg Asp Ser Lys Gly Leu Val Val 

* 85 . - 90 -95 

Val Ser Val Lys Gly Asn He Leu Val Pro Gin Lys Thr Ala Gly Asp 

100 105 110 

Glu Ala Tyr Leu Leu Ala Leu Asn Leu Lys Gin Ala Ser Val He Val 

115 120 125 

Ser Glu Lys Arg Glu Leu Gly Val Leu Lys Ala Leu Glu Leu Gly Ser 

130 : 135 140 

Lys He Val Phe Leu Asp Asp Gly Phe Arg Phe Asn Phe Asn Gin Phe 
145 150 155 160 

Asn Ala Leu Leu Lys Pro Lys Val Pro Pro Tyr Tyr Pro Phe Cys Leu 

165 170 175 

Pro Ser Gly Leu Tyr Arg Glu Asn He Lys Ser Tyr Lys Glu Ala His 

180 185 190 

Leu Val He Thr Glu Asp Lys Asp Tyr Gin Arg He Thr Ser He Thr 

195 200 205 . 

Asn Pro Thr Lys Arg Met Leu Leu Val Thr Ala He Ala Asn Pr Ser 

210 215 220 

Arg Leu Asp Ala Phe Leu Pro Lys Glu Val Val Lys Lys Leu Tyr Phe 
225 230 235 240 

Arg Asp His Ala Pro Phe Asp Leu Lys Leu Leu Glu Lys Glu Phe Tyr 

245 250 255 

Gin Asn Asn Ala Thr Ser Leu Leu Val Thr Ser Lys Asp Leu Val Lys 
260 265 270 
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Leu Gin Asp Cys Lys Leu Pro Leu Ser Val Leu Asp Leu Lys Leu Glu 

275 280 285 

He Cys Pro Lys Val Leu Glu Glu He Asp Arg Tyr He Leu Ser OVr 

290 295 300 

Pro Cys Asn He Lys Glu His Leu 
305 , 310 



(2) IHFOEMAtlON FOR SEQ ID NO:650: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 56 axoino acids 

(B) TYPE: aniino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: YES 

{vi) ORIGINAL SOURCE: 

(A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 1. . 

(A) NAME/KEY: misc.f eature 

(B) LOCATION 1.V.56 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 650 

Met Ser Leu Gly Ala Val He Arg Leu He Phe Cys Tyx Lys Leu Glu 

1 5 10 15 

Gly Val He . Leu Asp Leu Lys Arg He Asn Phe Lys Ser Tyr Tyr Pro 

20 25 30 

Asn Asn Lys Asn Ala Leu Phe He Asn Asn Lys Lys Asn Pro Leu Ser 

35 40 45 ' 

Ser Thr Ser Lys Phe He Leu Leu 
50 55 



(2) INFORMATION FOR SEQ ID NO: 651: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 199 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(li). MOLECULE TYPE: protein . 

(iii) HYPOTHETICAL: YES 

(vl) ORIGINAL SOURCE: 

<A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NAME/KEY: misc„£eature 

(B) LOCATION 1...199 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 651 

Met Leu Glu Thr THr He Asp Phe Ser Arg Ty^r Ser Ser Val Lys He 
1 5 10 • 15 ' 

Gly Ala Pro Leu Lys Val Ser Val Leu Glu Asn Asp Asn Glu He Ser 

20 25 30 

Gin Glu His Gin He He Gly Leu Ala Asn Asn Leu Leu He Ala Pro 

35 40 45 

Asp Val Lys Asn Leu Ala Leu Leu Gly Lys Asn Tyr Asp Tyr He Cys 
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(ix) FEATURE: 

(A) NAME/REV: siisc featvire • 

(B) LOCATION 1.,.100 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 657 

Met Gly Ala He Ala Ser Cys Tyr Ala His Gin He He Leu Thr Ser 

1 5 10 * 15 

Asp Asa Pro Arg Ser Glu Asn Glu Glu Asp He He Lys Asp He Leu 

20 25 30 

Lys Gly He Asn Asn Ser Ser Lys Val lie Val Glu Lys Asp Arg Lys 

35 40 45 

Lys Ala He Leu Asn Ala Leu Glu Asn Leu Lys Asp Asp Glu Val Leu 

50 55 60 

Leu He Leu Gly Lys Gly Asp Glu Asn He Gin He Phe Lys Asp Lys 
65 70 75 80 

Thr He Phe Phe Ser Asp Gin Glu Val Val Lys Asp Tyr- -Tyr Leu Asn 
85 90 95 

Leu Lys Gin Gly 
100 



(2) INFORMATION FOR SEQ ID NO: 658: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 80 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: YES 

(vl) ORIGINAL SOURCE: 

<A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NAME/KEY: misc_feature 

(B) LOCATION 1...80 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 658 

Val Met Asp Lys Leu Thr Lys Ser Leu Gin Thr Gin Lys Asn Phe Ala 

1 5 10 15 

Tyr Leu Gly Lys He Lys Pro Gin Gin Leu Ala Asp Phe He He Asn 

.20 25 " 30 

Glu His Pro Gin Thr He Ala Leu He Leu Ala His Met Glu Unk Pro 

35 40 45 

Asn Ala Ala Glu Thr Leu Ser Tyr Phe Pro Asp Glu Met Lys Ala Glu 

50 55 60 

He Ser He Arg Met Ala Asn Phe Arg Arg Ash He Ala Pro Ser Gly 
65 70 75 .80 



(2) INFORMATION FOR SEQ ID NO: 659: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 205 amino acids 

(B) ' TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(iii) HYPOTHETICAL: YES 



565 

50 55 60 

Leu Asn Glu Ala Leu Gly Lys Lys Phe Asn Leu Pr Met Asp Asn lie 
65 70 75 80 

Lys Asn Phe Met Ala Glu Val Leu Lys Asn Gly Phe Asp Ser lie Lys 

85 90 95 

Asn Met Gly Ser Ala Leu Val Gly Asn Gly Phe Gly Ser Ser Lys Ser 

100 105 110 

Asp Lys Thr Tbx Asn -Lys Met Ser Val Pro Gin Val Arg Leu 
115 120 ' 125 



(2) 2NF0RMATI0M FOR SEQ ID NO:677: 

(i) SEQUENCE ODmACTERISTICS: 

(A) LENGTH: 195 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

Uii) HYPOTHETICAL: YES 

(Vl) ORIGINAL SOURCE: 

(A) ORGANISM: Helicobacter pylori • 

<ix) FEATURE: 

(A) NAME/KEY: misc_feature 

(B) ' LOCATION 1., .195 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 677 

Val Gly Ala Met Pro Thr He Gin lie Arg Unk Phe Gly Ala Gly Gly 

1 5 . 10 15 

Ser Gly His Ser Asp Ala Thr Leu Met Leu Val Asn Gly He Pro Val 

20 25 .30 

Tyr Met Ala Pro Tyr Ala His He Glu Leu Asp He Phe Pro Val Thr 

35 40 45 

Phe Gin Ala He Asp Arg He Asp Val He Lys Gly Gly Gly Ser Val 

5b 55 60 

Gin Tyr Gly Pro Asn Thr Tyr Gly Gly He Val Asn lie He Thr. Lys 
65 70 75 80 

Pro He Pro Asn Gin Trp Glu Asn Gin Ala Ala Glu Arg Unk Thr Tyr 

85 90 .95 

Trp Ala lys Ala Arg Asn Ala Gly Phe Ala Ala Pro Unk Asp Lys Thr 

100 105 110 

Gly Asp Pro Ser Phe He Lys Ser Leu Gly Asn Asn Leu Leu Tyr Asn 

115 120 125 

Thr Tyr Val Arg Ser Gly Gly Met He Asn Lys His Val Gly He Gin 

130 135 140 

Arg Lys Leu Thr Gly Leu Glu Ala Lys Ala Leu Gly Thr He Ala Pro 
145 150 155 160 

Leu Val Phe Gin Thr He Gly Trp Met Gly Ser Met Thr Ser Met Lys 

165 170 175 

Ala Met Gly Leu Lys Pro He Thr Asn Thr Thr He Leu Ala He Unk 
ISO 185 190 

Gin Pro Gly 
IBS 



(2) INFORMATION FOR SEQ ID NO: 677: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 195 aiaino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(D) TOPOIiOGY: linear 

(ii) MOIiECDIiE TYPE: pr tein 

{iii> HYPOTHETICAL: YES 

(Vi) ORIGINAL SOURCE: 

(A) ORGANISM: Helicobacter pylori • 

, (ix) FEATURE: . 

(A) NAME/KEY: misc^feature 

(B) LOCATION 1... 84 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 684 

Met Arg Uak Glu Lys lie Met Thr Asn Phe Glu Lys UnJc He Ala Gin 

1 5 10 15 

Asn Arg Leu Lys Thr Asn Ala Val Leu Thr Thr Tyr Cys Ala He Phe 

20 - 25 30 

Ala Phe He Gly Leu Leu Val Asp Ala He Arg He Asn Ala Asn Asp 

35 40 • . 45 

•Leu Gly He Ala Leu Phe Lys Leu Met Thr Phe Gin He Phe Pro Thr 

50 55 60 

Unk Thr He Val Mat Phe Val Val Ala Phe Val He Unk Unk Ser Leu 
65 70 • 75 80 

Tyr Pro Lys Phe 



(2) INFORMATION FOR SEQ ID NO: 685: 

{i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 76 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear. 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: YES 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NAME/KEY: misc^feature 

(B) LOCATION 1...76 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 685 

Met Unk Met Ser His He He Lys Ser He Glu Ala Leu Asp Asp Tyr 

1 5 .10 15 

Thr He Arg Phe Thr Leu Asn Gly Pro Glu Ala Pro Phe Leu Ala Asn 

20 25 30 

Leu Gly Met Asp Phe Leu Ser lie Leu Ser Lys Asp Tyr Ala Asp Tyr 

35 40 .45 

Leu Ala Gin Asn Asn Lys Lys Asp Glu Leu Ala Lys Unk Pro Val Gly 

50 55 ' 60 

Thr Gly Pro Phe Lys Phe Phe Leu Trp Asn Lys Arg 
65 70 75 



(2) INFORMATION FOR SEQ ID NO: 685: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 76 amino acids 
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(Ix) FEATURES 

(A) NAME/KEY : mlsc feature 
<B) LOCAIPION 1;..253 

(Xl) SEQUENCE DESCRIPTION: SEQ ID NO: 785 

Met Ala Tyr Lys lyr Asp Arg Asp Leu Glu Phe Leu Lys Gin Leu Glu 

1 5 10 15 

Ser Ser Asp Leu Leu Asp Leu Phe Glu Val Leu Val Phe Gly Lys Asp 

20 25" .30 

Gly lu Lys Arg His Asn Glu Lys Leu Thr Ser Ser He Glu Tyr Lys 

35 40 - 45 

Arg His Gly Asp Asp Tyr Ala Lys Tyr Ala Glu Arg He - Ala Glu Glu 

50 55 - 6Q 

Leu Gin Tyr Tyr Gly Ser Asn Ser Phe Ala Ser Phe He Lys Gly Glu 
65 70 75 80 

Gly Val Leu Tyr Lys Glu He Leu Cys Asp Val Cys Asp Lys Leu Lys 

85 90 95 

Val Asn Tyr Asn Lys Lys Thr Glu Thr Thr Leu He Glu Gin Asn Met 

100 105 no 

Leu Ser tya He Leu Glu Arg Ser Leu Glu Glu Met Asp Asp Glu Glu 

115 120 125 

Val Lys Glu Met Cys Asp Glu Leu Ser He Lytf Asn Thr Asp Asn Leu 

130 135 140 

Asn Arg Gin Ala Leu Ser Ala Ala Thr Leu Thr Leu Phe Lys Mat Gly 
145 150 155 160 

Gly Phe Lys Ser Tyr Gin Leu Ala Val He Val Ala Asn Ala Val Ala 

165 170 175 

Lys Thr He Leu Gly Arg Gly Leu Ser Leu Ala Gly Asn Gin Val Leu 

180 185 190 

Thr Arg Thr Leu Ser Phe Leu Thr Gly Pro Val Gly*Trp He He Thr 

195 200 205 

Gly Val Trp Thr Ala He Asp He Ala Gly Pro Ala Tyr Arg Val Thr 

210* 215 " 220 ' 

He Pro Ala Cys He Val Val Ala Thr Leu Arg Leu Lys Thr Gin Gin 
225 230 235 240 

Ala Asn Glu Asp Lys Lys Ser Leu Gin He Glu Ser Val 
245 250 



<2) INFORMATION TOR SEQ ID NO:786: 

(1) SEQUENCE CHARACTERISTICS: 

<A) LENGTH: 173 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: YES 

(Vi) ORIGINAL SOURCE: 

<A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NAHE/KEY: ndsc^feature 

(B) LOCATION 1...173' 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:786 

Val Phe Leu Val Gin Ser Trp Ala Leu Ser Leu Lys He Asp Ser Leu 
1-5 10 15 

Phe Ser Leu Phe Ser Val Gly Lys He Pro Ser Gly Ser Lys Asp Pr 

20 25 30 

Phe Ala Leu Arg Arg Leu Ser Phe Gly Leu Leu Lys He He Ala His 
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(ii) MOLECULE TYPE: protein 

(iil) HYPOTHETICAL: YES 

(vi) -ORIGINAL SOURCE: 

(A) ORGANISM: Helic bacter pyl ri 

(ix) FEATURE: 

(A) NAME/KEY : miisc_f eature 

(B) LOCATION 1... 340 

(xl) SEQUENCE DESCRIPTION: SEQ ID NO: 812 
* " ■ " . . ■ ■ * 
Het lie Leu Ser lie Glu Ser Ser Cys Asp Asp Ser Ser Leu Ala Leu 
1 5 10 15 

Thr Arg lie Glu Asp Ala Lys Leu lie Ala His Phe Lys lie Ser Gin 

20 . 25 30 

Glu Lys His His Ser Ser Tyr Gly Gly Val Val Pro Glu* He Ala Ser 

35 40 45 

Arg Leu His Ala Glu Asn Leu Pro Leu Leu Leu Glu Arg Val Lys He 

50 55 . 60 

Ser Leu Asn Lys Asp Phe Ser Lys He Lys Ala He Ala He Thr Asn 
65 70 75 • 80 

Gin Pro Gly Leu Ser Val Thr Leu He Glu Gly Leu Met Met Ala Lys 

85 90 95* 

Ala Leu Ser Leu Ser Leu Asn Leu Pro Leu He Leu Glu Asp His Leu 

100 105 110 

Arg Gly His Val Tyr Ser Leu Phe He Asn Glu Lys Gin Thr Arg Met 

115 120 125 

Pro Leu Ser Val Leu Leu Val Ser Gly Gly His Ser Leu He Leu Glu 

130 ' 135 140 

Ala Arg Asp Tyr Glu Asp He Lys He Val Ala Thr Ser Leu Asp Asp 
14S ,150 155 160 

Ser Phe Gly Glu Ser Phe Asp Lys Val Ser Lys Met Leu Asp Leu Gly 

165 . 170 175 

Oyr Pro Gly Gly Pro He Val Glu Lys Leu Ala Leu Asp Tyr Ala His 

180 185 190 * 

Pro Asn Glu Pro Leu Met Phe Pro He Pro Leu Lys Asn Ser Pro Asn 

195 200 205 

Leu Ala Phe Ser Phe Ser Gly Leu Lys Asn Ala Val Arg Leu Glu Val 

210 215 220 

Glu Lys Asn Ala His Asn Leu Asn Asp Glu Val Lys Gin Lys He Gly 
225 230 235 • * 240 

rryr His Phe Gin Ser Ala Ala He Glu His Leu He Gin Gin Thr Lys 

245 250 255 

Arg Tyr Phe Lys He Lys Arg Pro Lys He Phe Gly He Val Gly Gly 

260 265 270 

Ala Ser Gin Asn Leu Ala Leu Arg Lys Ala Phe Glu Asp Leu Cys Ala 

275 280 285 

Glu Phe Asp Cys Glu Leu Val Leu Ala Pro Leu Glu Phe Cys Ser Asp 

290 295 300 

2^n Ala Ala Met He Gly Arg Ser Ser Leu Glu Ala Tyr Gin Lys Lys 
305 310 315 320 

Arg Phe He Pro Leu Glu Lys Ala Asp He Ser Pro Arg Thr Leu Leu 
325 330 335 

I^s Asn Phe Glu 
340 



(2) INFOBMATION FOR SEQ ID NO: 813: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 201 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(1) SEQTJENCE CHARACTERlSTICiS : 

(A) LENGTH: 202 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECDLE TYPE: protein 

(iii) HYPOTHETICAL: YES 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Helicobacter pylori 

<ix) FEATURE: 

(A) NAME/KEY: mis cofeature 

(B) LOCATION 1...202 

ixi) SEQUENCE DESCRIPTION: SEQ ID NO:819 









AXp 


Leii 




Leu 


He 


Tyr Ala 


He Gly Leu Phe Ala 


1 






5 










10 • 


15 . 


AOJm 






Leu 


ASp 


xie 


He 


Lys 


Thr H e 


Gin Lys Leu Pro Lys 






20 










25 




30 


lie 


Glu 


Val Arg 


Tvr 


Ser 


He 


Asp 


Asn 


Asp Axa 


Asn xyr Axa iieu juys 




His 


35 








40 






• 45 


Leu 


Glu Val 


Leu 


Ala 


Asn 


Asp 


Leu 


Lys Thr 


Ser Gin His Phe Asp 




50 








55 








60 


Val 


Ser 


Gin Asn 


Lys 


Glu 


Gin 


Gly 


Ala 


He Asn 


Tyr Ala Glu Leu Lys 


65 








70 








75 


80 


Asp 


Lys 


Lys Val 


His 


Leu 


Val 


Ala 


Leu 


Val Ser 


Val Ala Val Glu Asn 


Gly 




lys lie 


85 










90 


95 


Asn 


Ser 


Arg 


Leu 


Lys 


Leu 


Tyr Asp 


Val Asp Thr Gly Thr 






100 










105 


HO 


Leu 


Lys 


Lys. ^Bar 


Phe 


Asp 


Tyr 


Pro 


He 


Val Ser 


Leu Asp Leu Tyr Pro 






115 








120 






125 


Phe 


Ala 


Ala His 


Asn 


Met 


Ala 


He 


Val 


Val Asn 


Asp Tyr Leu Lys Ala 




130 








135 








140 


Pro 


Ser 


He Ala 


Trp 


Met 


Lys 


Arg 


Leu 


He Val 


Phe Ser Lys Tyr He 


145 








150 








155 


160 


Gly 


Pro 


Gly He 


Thr 


Asn 


He 


Ala 


Leu 


Ala Ash 


Tyr Thr Met Arg Tyr 








165 










170 


175 


Gin 


Lys 


Glu lie 


He 


Lys 


Asn 


Asn 


Arg 


Leu Asn 


He Phe Pro Lys Trp 






180 










185 




190 


Ala 


Asn 


Ala Glu 


Gin 


Thr 


Glu 


Phe 


Tyr 


Tyr 








195 








200 




<2) 


INFORMATION 


FOR 


SEQ 


ID NO:820: 







(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 168 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: -YES 

(vi) ORIGINMi SOURCE: 

(A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NAME/KEY: misc_feature 

(B) LOCATION 1...168 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 820 
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Het Leu 


Ser 


Ser 


Asn 




Leu 


Phe 


Met 


Val Val Leu Gly Ala 


lie Leu 


1 


Leu 




5 










10 


15 


Leu Val 


Val 


cys 


Leu 


Val 


Gly 


Tyr 


Leu Tyr Leu Lys Glu 


Lys Glu 


Phe 


His 


20 










25 


30 


Lys 


Met 


Arg 


Arg 


Leu 


Glu 


Lys Thr Leu Asp Glu 


Ser Tyr 


6ln 61u 


35 










40 




45 


Asn 


Tyr 


Leu 


Tyr 


Ser 


Lys 


Arg 


Leu Arg Glu Leu Glu 


Gly Arg 


50 










55 






60 


Leu Glu 


Gly 


Leu 


Ser 


Leu 


Glu 


Lys 


Ser 


Ala Lys Glu Asp Ser 


Ser Leu 


65 








70 








75 


80 


Lys Thr 


Thr 


Leu 


Ser 


His 


Leu 


Tyr 

*• 


Asn 


Gin Leu Gin Glu lie 


Gin TjKfs 


Ser Met 






85 










90 . 


95 


Asp 


Lys 
100 


Glu 


Arg 


Asp 


Tyr 


Leu 
105 


Glu Glu Lys lie lie 
110 


Unk Unk 


Lys Thx 


Unk 


Unk 


Lys 


Thr 




Glv 


lie 


Mat Pi^n TiAiY 

Kicsu f^f^w u«u Axa new 


Lys Ser 




115 










120 




125 


Thr Glu 


Lys 


Gin 


Val 


Leu 


Lys 


Met 


Tyr 


Gin Glu Gly Tyr Ser 


Val Asp 


130 










135 






140 


Ser lie 


Ser 


Lys 


Glu 


Phe 


Lys 


Val 


Ser 


Lys Gly Glu Val Glu 


Phe lie 


145 








150 








155 


160 


Leu Asn 


net 


Ala 


Gly 


Leu 


Lys 


Trp 














1€5 













(2) INFOBMATION FOR SEQ ID NO: 820: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 168 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(iii) HZPOTHETICAL: YES 

(Vi) ORIGINia. SOURCE: 

(A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NT^/KEY: misc_feature 

(B) LOCATION 1.. .168 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 820 



Met 


Leu Ser 


Ser 


Asn 


Asp 


Leu 


Phe 


Met 


Val 


Val 


Leu Gly Ala 


He Leu 


1 


Val Leu 




5 










10 




15 


Leu 


Val 


Cys 


Leu 


Val 


Gly 


Tyr 


Leu 




Leu Lys Glu 


Lys Glu 


Phe 




20 










25 






30 


Tyr His 


Lys 


Met 


Arg 


Arg 


Leu 


Glu 


Lys 


Thr 


Leu Asp Glu 


Ser Tyr 


Gin 


35 










40 








45 


Glu Asn 


Tyr 


Leu 


Tyr 


Ser 


Lys 


Arg 


Leu 


Arg 


Glu Leu Glu 


Gly Arg 




50 








55 










60 


Leu 


Glu Gly 


Leu 


Ser 


Leu 


Glu 


Lys 


Ser 


Ala 


Lys 


Glu Asp Ser 


Ser Leu 


65 


Thr Thr 






70 










75 


80 


Lys 


Leu 


Ser 


His 


Leu 


Tyr 


Asn 


Gin 


Leu 


Gin Glu He 


Gin Lys 








85 










90 






95 


Ser 


Met Asp 


Lys 


Glu 


Arg 


Asp 


Tyr 


Leu 


Glu 


Glu 


Lys He He 


Unk Unk 






100 










105 






110 




Lys 


Thr Unk 


Unk 


Lys 


Thr 


Trp 


Gly 


He 


Met 


Pro 


Leu Ala Met 


Lys Ser 


Thr 


115 










120 








125 


Glu Lys 


Gin 


Val 


Leu 


Lys 


Met 


Tyr 


Gin 


Glu 


Gly Tyr Ser 


Val Asp 




130 








135 










140 


Ser 


He Ser 


Lys 


Glu 


Phe 


Lys 


Val 


Ser 


Lys 


Gly 


Glu Val Glu 


Phe He 


145 








150 










155 




160 
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260 265 

(2) INFOBMATION FOR SEQ ID NO:880: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 363 eutilno acids 

(B) Ty?E: amino acid 
(D) TOPOLOGY: linear 

{ii) MOLECULE TyPE: protein 

(iii) HYPOTHETICAL: YES 

<vi) ORIGINAL SOURCE: 

(A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NAME/KEY: xnisc_f eature 
. <B) LOCATION 1.. .363 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:88Q 



Mat 


Lys Phe Phe 


Leu 


Leu 


Lys 


Lys 


Phe 


Ser 


Unk 


Phe Leu Asn Thr Gin 


•1 


His Phe Asn 


5 










10 




is 


tQir 


Leu 


Lys 


Arg 


Leu 


Ash 


Ala 


Ser 


Ser Phe Leu Leu Glu 


Thr 


20 










25 






30 


Phe Ser Lys 


Glu 


Lys 


His 


Ala 


Phe 


Val 


Val 


Asp Leu Ser Ala Pro 




35 




• 




40 








45 


l^x 


lie Gly Leu 


Ser 


Lys 


Lys 


Pro 


Pro 


Glu 


Ser 


Val Leu Lys Asn Thr 




50 






55 










60 


Leu 


Ala Leu Asp 


Phe 


Cys 


Leu 


Asn 


Lys 


Phe 


Thr 


Lys Asn Ala Lys He 


65 


Gin Ala Asn 


Val 


70 










75 


80 


Leu 


He 


Asp 


Asn 


Asp 


Arg 


He 


Leu Glu He Lys Gly 


Ala 




85 










90 




95 


IC/s Asp Leu 


Ala 


Tyr 


Lys 


Ser 


Glu 


Thr 


Phe 


He Leu Arg Leu Glu 




100 










105 






110 


Met 


He Pro Lys 


Lys 


Ala 


Asn 


Leu 


Met 


He 


Leu 


Asp Gin Glu Lys Cys 


Val 


115 








120 








125 


He Glu Ala 


Phe 


Arg 


Phe 


Asn 


Asp 


Arg 


Val 


Ala Lys Asn Asp He 




130 






135 










140 


Leu 


Gly. Ala Leu 


Pro 


Pro 


Asn 


He 


Tyr 


Glu 


His 


Gin Glu Glu Asp Leu 


145 


Phe Lys Gly 




150 










155 


160 


Asp 


Leu 


Leu 


Asp 


He 


Leu 


Glu 


Lys 


Asp Phe Leu Ser Tyr 


Gin 




165 










170 


175 


His Lys Glu 


Leu 


Glu 


His 


Lys 


Lys 


Asn 


Gin 


He He Lys Arg Leu 




180 










185 






190 


Hsn 


Ala Gin Lys 


Glu 


Arg 


Leu 


Lys 


Glu 


Lys 


Leu 


Glu Lys Leu Glu Asp 




155 








200 








205 


Pro 


Lys Thr Leu 


Gin 


Leu, 


Glu 


Ala 


Lys 


Glu 


Leu 


Gin Thr Gin Ala Ser 




210 






215 










220 


Leu 


Leu Leu Thr 


Tyr 


Gin 


His 


Leu 


He 


Asn 


Arg 


Arg Glu Asn Arg Val 


225 






230 










235 


240 


lie 


Leu Lys Asp 


Phe 


Glu 


Asp 


Lys 


Glu 


Cys 


Met 


He Glu He Asp Lys 






245 










250 




255 


Ser 


Met Pro Leu 


Asn 


Ala 


Phe 


He 


Asn 


Lys 


Lys 


Phe Thr Leu Ser Lys 




260 










265 






270 


I^ 


Lys Lys Gin 


Lys 


Ser 


Gin 


Phe 


Leu 


Tyr 


Leu Glu Glu Glu Asn Leu 




275 








280 






285 


Lys 


Glu Lys He 


Ala 


Phe 


Lys 


Glu 


Asn 


Gin 


He Asn Tyr Val Arg Asp 




290 






295 










300 


Ala 


Ala Glu Glu 


Ser 


Val 


Leu 


Glu 


Met 


Phe 


Met Pro Val Lys Asn Ser 


305 




'Pr 


310 










315 


320 


Lys 


He Lys Arg 


Met 


Asn 


Gly 


Tyr 


Glu 


Val Leu Tyr Tyx Lys Asp 






325 










330 




335 
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Dtak Lys Cnk Gly Lau Gly Lys Thr Lys Lys Arg He Ser Ser Pha Tyr 

340 345 
Lys TSa Gin UnJc Arg Met He Unk Gly Cys Unk 
355 360 

(2> mFORMAnOK FOR SEQ ID NO:880: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LEHGTR: 363 amino acids 
<B) TYPE: amino acid 
(D) TOPOLOGy: linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: YES 

(vi) ORIGINaL SOURCE: 

(A) ORGANISM: Helicobacter pylori 

(ix) FEATUBE: 

(A) NAME/KEY: mis c_£eature 

(B) LOCATION 1... 3 63 

(3Ci) SEQUENCE DESCRIPTION: SEQ ID NO: 880 

Met Lys Phe Phe Leu Leu Lys Lys Phe Ser Unk Phe Leu Asn Thr Oln 

* 5 10 15 

Thr His Phe Asn Leu Lys Arg Leu Asn Ala Ser Ser Phe Leu Leu Glu- 

20 .25 30 

Thr Phe Ser lys Glu Lys His Ala Phe Val Val Asp Leu Ser Ala Pro 

.35 40 45 

OVr lie Gly Leu Ser Lys Lys Pro Pro Glu Ser Val Leu Lys, Asn Thr 

Leu Ala Leu Asp Phe Cys Leu Asn Lys Phe Thr Lys Asn Ala Lys lie 
*5 70 * 75 80 

Leu Gin Ala Asn Val He Asp Asn Asp Arg He Leu Glu He Lys Gly 
■ 85. 90 95 

Ala Lys Asp Leu Ala Tyr Lys Ser Glu Thr Phe He Leu Arg Leu Glu 

"0 105 110 

Met He Pro Lys Lys Ala Asn Leu Met He Leu Asp Gin Glu Lys Cys 
115 120 125 

}lt ^ ^3 Phe Asn Asp Arg Val Ala Lys Asn Asp He 
130 135 , 140 

Leu Gly Ala Leu Pro Pro Asn He lyr Glu His Gin Glu Glu Asp Leu 
"5 150 155 ^ 

Asp Phe Lys Gly Leu Leu Asp He Leu Glu Lys Asp Phe Leu Ser Tyr 

165 170 175 

Oln His Lys Glu Leu Glu His Lys Lys Asn Gin lie He Lys Arg Leu 

180 185 190 

Asn Ala Gin lys Glu Arg Leu Lys Glu Lys Leu Glu Lys Leu Glu Asp 

195 . 200 205 

Pro Lys Thr Leu Gin Leu Glu Ala Lys Glu Leu Oln Thr Gin Ala Ser 

210 215 220 

Leu Leu Leu Thr Tyr Gin His Leu He Asn Arg Arg Glu Asn Arg Val 
, , 230 235- 240 

He Leu Lys Asp Phe Glu Asp Lys Glu Cys Met He Glu He Asp Lys 

245 250 255 

Ser Met Pro Leu Asn Ala Phe He Asn Lys Lys Phe Thr Leu Ser Lys 

260 265 270 

Lys Lys Lys Gin Lys Ser Gin Phe Leu Tyr Leu Glu Glu Glu Asn Leu 

275 280 285 

Lys Glu Lys He Ala Phe Lys Glu Asn Gin He Asn Tyr Val Arg Asp 

290 295 300 

Ala Ala Glu Glu Ser Val Leu Glu Met Phe Met Pro Val Lys Asn Ser 
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(ill) HYPOTHETICAL: YES 

(vi) ORIGIJM* SOURCE: 

(A) ORGANISM: Helicobacter pylori 

<lx) FEATURE: 

(A) NAME/KEY: misc_feature 

(B) LOCATION 1...233 

ix±) SEQUENCE DESCRIPTION: SEQ ID NO: 8 65 



Leu 


Ser 


Leu 


Met 


Unk 


Val 


Xeu Asn 


Ala 


1 








5 . 








Thr 


Ara 


Ser 


Val 


Lvs 


Tvr 


His Gin 










20 








25 


Gin 


Leu 


Gin 


Ser 


Tvx 


Lvs 


Met Ala 








35 








40 


I^s 


Leu 


Val 


Lvs 


Asn 


Lvs 


Lyg pyo 


Ala 




50 










55 




Thr 


Val 


Leu 


Asn 


Thr 


Phe 




AX a 


65 










70 




lie 


Lvs 




Thr 


Pro 






ASp 










85 




Leu 


Thr 


Leu 


lie 


Pro 

f A w 






ASp 








100 








105 


Lys 


Gly 


Val 


Lys 


lie 


Phe 


TVr He 


Ser 






115 








120 




Ala 


Phe 


Thr 


Leu 


Lys 


Thr 


Leu Lys 


Ser 




130 










135 . 




Glu 


Glu 


Ser 


Val 


Leu 


Leu 


Lys Glu 


Lys 


145 






• 




150 


Arg 


Glu 


Leu 


Val 


Ala 


Lys 


Asp Tyr 


Ala 










165 






Thr 


Leu 


His 


Asp 


Phe 


Asp 


Ala He 


Phe 








180 








185 


Gin 


Glu 


Gin 


Gin 


Ala 


Lys 


Val Leu 


Gin 






195 








200 




Glu 


Trp 


lie 


lie 


Leu 


Pro 


Asn Ser 


Leu 




210 










215 




Pro 


lie 


Lys 


Ala 


Trp 


Gin 


Asn Lys 


Lys 


225 










230 





10 . 15 

Ser Ala Glu He Arg Ala Leu 
30 

Met Ala Leu Asp Asn Asn Leu 
45 

Val He Leu Asp' Leu Asp Glu 
60 

Gly Tyr Leu Val Lys Asn Cys 

75 80 
Lys Phe Glu Lys Glu Gly Ser 
90 95 
Phe Leu Glu "Tyr Ala Asn Ser 
110 

Asn Arg Thr Gin Lys Asn Lys 
125 

Phe Lys Leu Pro Gin Val Ser 
140 

Gly Lys Pro Lys Ala Val Arg 
155 160 
He Val Leu Gin Val Gly Asp 
170 175 
Ala Lys Asp Ala Lys Asn Ser 
190 

Asn Ala Gin Lys Phe Gly Thr 
205 

Tyr Gly Thr Trp Glu Asp Gly 
220 



(2) INFORMATION FOR SEQ ID NO: 866: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 239 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(lil) HYPOTHETICAL: YES 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Helicobacter pylori 

(ix) FEATURE: 

(A) NAME/KEY: misc.feature 
{B) LOCATION 1...239 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 866 

Met He Tyr Gly Val Leu Asp Gly Leu Phe Leu Ala He Leu Gin Ala 
1 5 10 15 



